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Wheel Co.'s on-the-job “PROGRES- 
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personally speaking... 


Dear T & P Reader: 


This issue of Tooling & Production Magazine includes a noteworthy 
change. In September of this year, the members of the National Ma- 
chine Tool Builders’ Association will be your hosts at a Machine Tool 
Exposition to be held in Chicago. All through 1960, up to the time of 
the Exposition, you will be reading about new machines which you will 
have the opportunity to see under one roof in September. This coming 
Machine Tool Exposition has prompted us to use our front cover during 
1960 to bring to your attention some of the new machines that will 
become available through the year. 


The cover of this issue displays a typical example of what we hope 
to show you many more of during 1960. You can read about the new 
Bullard VTL elsewhere in this issue so there is no point in my com- 
menting further here except to say that I have seen the machine and 
learned considerable about it and it appears to have tremendous poten- 
tialities for anyone requiring this type of unit. Our February issue will 
have another noteworthy unit. In fact, we think you will find that all 
of the cover features will be extremely interesting in 1960. 


We haven’t lost sight of the fact that readers of Tooling & Production 
have expressed great preference for the Editorial Index we have been 
printing on the cover each month. So that you won’t miss it hardly at 
all, we’re including it on a special page just inside the front cover. It 
will be available for very quick reference in that same position in each 
issue. We hope you will approve. 


Recently, the American Society for Metals was host to a group of 
editors and publishers at its new headquarters. Elsewhere in this issue 
you will find description of the new ASM layout. But of far greater 
importance is the significance of the Geodesic Dome and the semi- 
circular building which nestles under it. It is difficult to express in 
words the feeling I had as I toured the area. My reaction was that the 
whole project is indeed a fitting tribute to what has gone on in the 
development of metals over the years. And at the same time, it ex- 
cites interest and lays down a challenge for even greater progress in 
the future. 


If you ever get to this part of Ohio, by all means at least drive past 
the new ASM headquarters. I’m sure you would be welcome at any 
time to tour the grounds and get a close up of the dome and the outside 
of the building. I can assure you it will be well worth your while to pay 
the place a visit. 


Cordially 


Publisher 











JANI 
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Ceramic VR-97 





. esa VR- 97 ‘Toming SAE 5060 Steel Yobing at 1320 SFPM, 
™ Ford Motor Co. Automatic Transmission Plant 





$ Proven in production 
at Ford Motor Company 


Ceramic VR-97 is a proven performer in many machining operations 
at the Ford Motor Company’s Automatic Transmission Plant, 
Livonia, Michigan. Here, and in hundreds of other progressive plants 
across the nation, VR-97 has been proving its value on continuous 
production runs. People who considered ceramic tooling as 

merely “‘experimental” a short time ago now rely on ceramic VR-97 
as an important part of their production picture. 
Whether you are interested in increased machine output, mn 
higher speeds, better finish or machining hardened steel and eae 
cast iron, it will pay you to know more about ceramic 
VR-97. Contact your nearest V-R representative or 
write for complete information. 





Ask for Product Informa- 
tion BULLETIN NO. 59.1 
covering Ceramic VR-97. 
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for speed and accuracy in production 
it pays to use UNIVERSAL DRILL BUSHINGS 


Write for complete 
catalog, today! 


UNIVERSAL ENGINEERING COMPANY - FRANKENMUTH 8, MICH. 214 nN 
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Your DoALL sawing specialist can h 
get all the benefits of band ma 


Laneko Engineering Company of Philadelphia has had wide experience 
in the contour cutting of metals with DoALL Band Saws. They used 
a DoALL Model V-36 and were well satisfied with the results. Then 
they added a new DoALL 26-3 and overnight graduated from band 
sawing to band machining. 


In a typical test Bill Cole, sawing specialist of the DoALL Philadelphia 
Company, demonstrated that band machining could deliver tremendous 
savings in cutting time. The job, shown in the photo, consisted of con- 
tour cutting a block of AISI#4140 steel, 6% "x 64%” x 17”. Formerly this 
took 10% hours. With a power table replacing the old hand feed and 
following Bill Cole’s recommendation of using a Demon* HSS Blade, 
the job was completed in just three hours—a 72% saving in time alone. 


There are more than 200 DoALL Sawing Specialists from coast to 
coast experienced in cutting production costs with band machining. Call 
your DoALL Specialist today. His expert help—plus the help of the 
DoALL Research Laboratory—is free. 


*Reg. T.M.—The DoALL Company 


Large photo: Bill Cole of DoALL Philadelphia Company 
discussing proper feed, speed and blade with Mr. 
William Neff, Jr. (left) of Laneko Engineering Com- 
pany. Small photo: both V-36 and new 26-3 DoALL 
Band Saws working side by side at Laneko, 


The DéALL Company, Des Plaines, Illinois 


THISISA 
TYPICAL DoALL STORE 
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Talk 
of the 
Month 
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Managing Quality 
for 
Maximum Profits 





by Charles A. Bicking 


THE GOAL of quality manage- 
ment is to achieve a quality of 
products that is competitive and 
optimally profitable. 

The organization should follow 
the sound principle that whoever 
is responsible for achieving proper 
quality in manufacture should not 
also be responsible for what con- 
stitutes the proper quality against 
which the achieved level will be 
judged. 

The exact organizational chart 
is not important and may vary 
from company to company. There 
must be a clear separation, how- 
ever, of the function of manu- 
facturing quality into the product 
and the function of prescribing 
the quality standards and assess- 
ing the degree of success achieved 
in meeting the standards. 

The first is a line responsibility 
that cannot be taken from the 
manufacturing supervision; the 
second, a staff function that must 
be free of the biases that arise 
when the maker judges his own 
product. 





Mr. Bicking, Manager of Car- 
borundum’s Quality Control 
Branch, Research and Develop- 
ment Division, presented this 
talk at a session of a recent 
University of Alabama Q-C 
Conference. 


Channels of Management 

In a large, multi-plant company 
there may be three main chan- 
nels of quality management: The 
manufacturing lines, the plant 
Quality Control staffs, and a cen- 
tral Quality Control staff. 

How do small organizations 
which cannot justify the staff or- 
ganizations get along? Three 
types of problems may be handled 
as follows: 

1. Continuing quality problems, 
such as the assessment of quality 


9 


of final product, may be carried 
out by the general manager or a 
designee who does not have con- 
flicting manufacturing interests. 

2. Intermittent problems need- 
ing the presence of a Q-C engi- 
neer, such as initiating procedures, 
may be carried out by a designee 
of the manager or by an adviser 
or an outside consultant. 

3. Problems that can be solved 
in absentia, such as assistance with 
computing, can be performed in a 
central office or by a consultant. 
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..-Month’s Talk from page 9 

Note that none of the foregoing 
relieves the manufacturing or- 
ganization from carrying out the 
Quality Control procedures, in- 
cluding the statistical ones, neces- 
sary to build quality into the 
product. 

Keeping the three main chan- 
nels in mind, we may explore the 
functions of each. It is clear that 
the inspectors, analysts, _ statis- 
tical clerks, 
who execute 


and Q-C engineers 
the directions of 






‘ee 


manufacturing supervision and 
apply the specifications and stand- 
ards are very active people. 

The staff statisticians, Q-C en- 
gineers, specification writers, spe- 
cial laboratory personnel, and 
liaison engineers in the manufac- 
turing plants are the planners and 
advisors. They lay down the re- 
quirements and verify that they 
have been met. 

The company’s central Quality 
Control staff of mathematicians, 
statisticians, Q-C engineers, com- 


URACY 
URED 


with 
RO PRECISION 
HES AND DIES 


Immediate Delivery from factory stock 

Accurate hole location is easily achieved with Di-Acro Precision Punch 
and Die sets because the centering point on the punch is ground con- 
centric to the cutting edges, there is no “slop’”’ even when several holes 
are punched in a blank. Hole sizes are accurate due both to the high 
degree of concentricity of the punch and die set and the choice of clear- 
ance which allows you to obtain clean, burr free holes no matter what 
material thickness is to be perforated. All Di-Acro punches and dies 
are precision made of high quality tool steel. 

Over 500 standard sizes of Di-Acro Precision Punches and Dies in 12 
standard styles are stocked. Punch Adapters and Die Holders are avail- 


able to fit all styles of — presses. 






| aes ea 
4 


eee = 


Square Rectangular 


Receptacle Corner i) 








Consult the Yellow Pages 
of your phone book under 
Machinery—Machine 
Tools for the name of your 
Di-Acro distributor or write 
us for catalog and pricelist. 


O’NEIL-IRWIN 
MFG. CO. 


315 Eighth Avenue 
Lake City, Minnesota 
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puting specialists, and measure- 
ment specialists supply expert ad- 
vice and assistance. They help de- 
sign complex experiments and 
carry out systems analysis and 
operations research. 

These activities are tied together 
by a set of quality documents — 
drawings, product specifications, 
descriptions of manufacture, and 
inspection procedures — which 
helps separate manufacturing and 
technical responsibilities and pro- 
vides a basis for reproducing qual- 
ity at another time and place. 


Manufacturing Function 


In the manufacturing line activi- 
ties, there must be people who 
can be entrusted with obtaining 
samples of raw materials, in-pro- 
cess materials, or final product and 
making precise measurements on 
them. There must be record keep- 
ers who keep a clear and con- 
tinuous account of sampling and 
testing results . . . people with 
arithmetical capability who can 
analyze the figures and who can 
prepare tabulations or charts for 
interpretation ... people who can 
use the figures to make decisions 
regarding the acceptance of raw 
materials, the adjustment of the 
production processes, or the dis- 
position of semi-finished materials 
or final products. 


There must be engineers who 
can recognize the indications of 
trouble, who can investigate the 
difficulties and suggest or apply 
the remedies. Although the trouble 
areas may be well known in gen- 
eral, Statistical Quality Control 
provides detailed clues that lead 
to positive action for logical, step- 
wise correction of the deficiencies. 
Finally, there must be those who 
coordinate all these activities, who 
see to it that the system works and 
that none of the guidelines are re- 
laxed without the approval of the 
technical staff. 

These people are organized to 
build quality into the product 
rather than to sort bad material 
as it is made; they become skilled 
in identifying potential trouble 
spots and preventing the manu- 
facture of out-of-specification ma- 
terial rather than in putting out 
brush fires. 


.. Continued on page 12 
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DIE DESIGNERS 
appreciate the unlimited 
selection of die sets which 
accommodate any type 

of die design. 












DIE MAKERS 
like the amazing speed 
and ease of “take- 
apart and put-together’’ 
made possible by 


Quwik-Fit Guide Pins. \e-: 
(Safer handling, too.) bic - i 


cae > 

PRESSROOM FOREMEN 
are convinced that Producto die 
sets maintain accuracy through 
long runs, keep production 
up, downtime down. 











Quick, jam- 
free assembly and 
© disassembly, lasting accuracy, 
snor Owndans Ce i unlimited selection of sizes and styles! Add to 
have found consistent die » these advantages the benefits of immediate service in every 
| Dehn industrial center through Producto’s growing network of 46 branch 


set accuracy, dependable 


i s We : ; “ 
pecs ala fics ona assembly plants and distributor warehouses...and you realize why “They all prefer 
confidence with which they Producto”. * A WEALTH OF DIE SET INFORMATION is available 
epecity Producte. to you, free, in the comprehensive, easy-to-use Producto 


Catalog No. 11, and in regular issues of 
Die Set Digest. Write today 
for these valuable 
aids. 


THE PRODUCTO MACHINE COMPANY 
945 Housatonic Avenue, Bridgeport 1, Connecticut 


7—2RODUCTO 


PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 
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PERTINENT QUESTION: 


WHEN do you need 
the Profilometer*? 





FACTUAL ANSWER: 





Whenever you must precisely know 
the roughness of any production 
surface — quickly, dependably, in 
microinches (arithmetical or rms). 


FREE BULLETIN LT14 gives details — 
describes cost-saving applications. May 


we send you a copy? 


MIGROMETRIGAL [9g | eenepcrunmne company 


Manufacturer of the PROFILOMETER®, PROFICORDER®, MICROCORDER, WAVOM- 
ETER®, ANDEROMETER®, VAROMETER, CHART VIEWER © Exclusive American 
Sales Agent for CENSOR Dimensional Gaging and Sorting Equipment 
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Plant Quality Staff 

The staff group possesses the 
plant’s quality conscience. They 
keep their eyes on the whole 
quality picture, develop the guide- 
lines, and keep open the channels 
of communication. They examine 
the original concept of the quality 
required of a product to see if it 
is producible consistently and if 
it is consistent with the market’s 
need. 


With the advice of other tech- 
nical, sales, and manufacturing 
groups they prepare the specifica- 
tions. Specification writing re- 
quires sharp attention to statistical 
details because a complete specifi- 
cation not only describes a product 
physically, but also defines its 
level of quality and the limits 
within which the quality may vary 
by describing clearly how the con- 
formance of the product with the 
requirement shall be verified. 

This group is conscious of the 
cost of quality and it must see to 
it that costs can be allocated to in- 
spection, laboratory testing, spoil- 
age during manufacture, returns 
from customers, and to Statistical 
Quality Control. They are con- 
cerned with the hidden costs of 
quality, such as over-making on 
orders, wasteful production or in- 
spection practices, or an excess 
baggage of paper work. 

These staff people introduce 
Statistical Q-C procedures to de- 
velop information on the process 
and a feed-back system which 
leads to corrective action on a cur- 
rent basis. When properly func- 
tioning, this system locates poten- 
tial trouble spots before the 
trouble arises, corrects the causes 
of poor quality before they take 
on the proportions that attract 
managerial attention, and makes 
economic quality the foremost con- 
cern of all concerned. 


Technical liaison is another log- 
ical function of the quality depart- 
ment because one of the requisites 
of good quality is good communica- 
tion. So, there must be those who 
know the needs and the trends of 
the market, who can translate 
these requirements to product 
modifications, who. can guide the 
manufacture of trial orders and of 


... Continued on page 14 
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These Henry & Wrights Do 
What 5 to 10 Conventional 


Presses Do- More Quickly 


Over 3000 Henry & Wright Dieing 
Machines in service today, attest to 
the popularity of one of our earliest 
forms of automation. They were 
born to the mass production industry 
almost before it started. Every model 
employs the same basic design prin- 
ciples. A low center of gravity with 
all driving elements below the die 
bed assures stability for high speed 
operation. Precision alignment is pro- 
vided by the long guiding surfaces; a 
pulling stroke rather than a pushing 
force gives better control; angular 
thrust of crankshaft is absorbed by 
lower crosshead instead of by slide 


THE HYDRAULIC PRESS MANUFACTURING COMPANY 
A Division of Koehring Company * Mount Gilead, Ohio, U.S.A. 


or punch. These and many other fea- 
tures assure maximum die life, at 
higher speeds, with more profit for 
you. 

These high production units can 
replace the work of several conven- 
tional presses cutting labor costs pro- 
portionately. Modern progressive dies 
can produce virtually any shape, with 
any material, simpler and faster. Let 
H-P-M engineers adapt Henry & 
Wrights to your next mass produc- 
tion problem. Take advantage of less 
operating cost, reduced amount of 
floor space required, greater produc- 
tion output. 
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© 100% J.1.C. Standards 
2000 PSI (3000 PSI non-shock) 
12 Bore Sizes: Compact 1%” thru 12” 


Exclusive §P Features: 










































































Quick Change “Clinch-Tite” 
Externally Removable End Seal 
Cartridge Maintains a leakproof seal at all pres- 
Self-contained unit, easy to remove sures. An increase in internal pressure 
for servicing—no need to loosen tie rods reduces the radial clearance at the pilot 
or dismantle the cylinder. fit, eliminating “a ring extrusion. 
Interchangeable Cushion Heli-Coil® 
Adjustment and Check Insert Piston Lock 
Permits maximum installation flexi- Permits quick, easy rod service with- 





bility; no clearance problem due to out loss of thread strength; conforms to 
space-saving flush design; easy to adjust. rigid aircraft standards. 











A-166A 












FREE Engineering Service 
Representatives in principal cities 
Phone or Write Today 














MANUFACTURING CORP. 
30201 Auroro Rd. * Solon, Ohio 
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tests in the field, and who can co- 
ordinate all the sales, develop- 
mental, Quality Control, engineer- 
ing, and manufacturing talents to 
arrive at a sound specification and 
a profitable method of manufac- 
ture. 

The activities of the Q-C de- 
partment begin with incoming raw 
materials and end with final prod- 
uct. It is supported by statisticians 
and special laboratory staffs be- 
cause it must devise sampling 
plans which will vary from the 
raw material state, the semi-fin- 
ished state, to the final product 
state. Special testing skills may 
be needed at some of these stages. 
The study of variation in materials 
or testing or processing will re- 
quire skill in the planning of ex- 
periments and such experimenta- 
tion should be much better co- 
ordinated than in the past. A con- 
sistent statistical record of quality 
is a pre-requisite of better co- 
ordination. 

Although most of this work is 
done as a staff service to manu- 
facturing, the Quality Control de- 
partment will independently sam- 
ple and test the final product to 
assure plant management of the 
maintenance of the quality of out- 
going product. This quality audit 
may or may not extend to verify- 
ing every order or lot, but it will 
require large enough samples to 
show that the general level of 
quality is being maintained. The 
rate of sampling will be small 
compared to the in-process test- 
ing by line Q-C. 

Since the keys to the definition 
of quality and to the enforcement 
of a quality policy are in the 
hands of the plant Quality Control 
staff, it is extremely important 
that it be constituted of the strong- 
est statistical and technical talent 
available, and that it be assigned 
requisite resources and authority. 


Central Staff Function 


There is a need for a small group 
of Q-C people in a multi-plant 
organization who can coordinate 
quality problems which arise be- 
tween plants, review specifications 
for their over-all consistency, and 
serve as a source of consultation 


.. Continued on page 16 
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NEW .... DELTA 


a 


< ES rE D me oma 
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BLADE WELDER, including shear 
and grinder, shown on No. 28-462. 
Bracket mounted on 20” Band Saw 
for machine-side use. (Optional 
accessories) 


20” metal- wood 
variable speed 


BAND SAW 


No matter what your cutting requirements 
—in the foundry, toolroom or pattern shop 
—this all-new Delta 20’’ Metal-Wood Band 
Saw gives you real on-the-job performance. 
Now—for less than $900.00—you can have 
the features you said you wanted most for 
greater accuracy and better cutting: 


WIDE RANGE VARIABLE SPEED DRIVE... 
gives you a tremendous speed range—50 to 
4500 FPM—for cutting everything from 
stainless steel to aluminum, wood and plas- 
tics. This versatility can’t be equalled. 


SCIENTIFICALLY DESIGNED BLADE GUIDES... 
ideal for heavy metal cutting because they 
furnish more “‘close up” blade support than 
conventional type guides. These new Delta 
blade guides are the key to better accuracy, 
straighter cuts, and longer blade life. 


RUGGED FRAME CONSTRUCTION... features 
a massive, rigid internal frame with a modern 
fabricated exterior. Exclusive 3-point adjust- 
ability (wheels, upper guide and table) assures 
perfect alignment of key components. 

In addition to these outstanding features 
you get a massive table with double trunnion 
support, convenient speed controls, plus 
built in chip blower at no extra cost. 


SEE IT AT YOUR NEAREST DELTA DEALER 


he’s listed under “TOOLS” in the Yellow 
Pages—or write: Rockwell Manufacturing 
Company, Delta Power Tool Division, 622A 
N. Lexington Ave., Pittsburgh 8, Pa. 


DELTA INDUSTRIAL TOOLS 


another fine product by @ 


ROCKWELL 
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.-- Month’s Talk from page 14 


on the infrequent or unusually 
difficult statistical problems which 
over-tax the plant Quality Control 
people. This group can also assist 
in the interchange of ideas within 
and without the company and —_ 
make widely available new ideas 
or techniques as they come along. 

Central Q-C is a logical place 
for the coordination of the use of 
high speed computing of engineer- 
ing or scientific problems because 
of the complexity of preparation 
of the data. For this reason, this 
group may be expected to be most 
familiar with the more complex 
statistical techniques and to be in 
a position to assist the plants. In 
general, they will also have broad- 
er experience in industry and be 
able to bring those experiences to 
bear on company problems. 

A central Q-C Laboratory may 
be equipped for standardization of 
measurements, for the study and 
development of instrumental tech- 
niques, for many types of experi- 
ments involving sampling and 
measurement, and for quality 


interchangeable with all 


standard JIC cylinders assessment testing. Their quality 
audit will be much more infre- 


quent than that conducted by the 





oo hfe 


With the introduction of the ALL NEW T-J Squair plants. It should be aimed par- : 
Head, Tomkins-Johnson now offers industry the ticularly at a cross-comparison of 
most complete design range of air and hydraulic the long-term level and uniformity 


of quality of similar products made 
in different plants and closely 
matching products made by com- 
petitors. 

The aim of the whole Quality 
Control organization should be to 


cylinders. Presently available in bore diameters 
from 1-% to 8 inches, the T-J Squair Head is an 
interchangeable cylinder which produces maxi- 
mum force and efficiency, with minimum pres- 
sures ...and is also adaptable to the use of low 
pressure oil as the working medium. Write today make the best possible use of 
to The Tomkins-Johnson Co., Jackson, Michigan, scientific statistical tools. More 
for Bulletin #SQ 10-58 and complete details. important is the task of awaken- 
ing the quality consciousness of 
the company, to develop current 











CHECK THESE 10 POINTS OF T-J SUPERIORITY sources of information on the 
1. One Piece Piston 7. Port Design Allows Mini- status Po pore sgt ny of 
impending change, to a een- 

2. Hard Chrome Cylinder Bore ee See een ae CO ee eee 
and Piston Rods u er analytical tools on a more con- 

3. High Tensile Steel Tie-Rods 8. Chevron Type, Self-Adjust certed and continuous basis, and 

4. Cushion Adjusting Screw, ing Rod Packing to open more channels of com~- 
Externally Adjustable munication for feed-back of in- 

9. Piloted Packing Gland— : P . . 

5. New Super-Cushion for air, Absolute Alignment formation required for intelligent 
or Self-Aligning Master Seal supervisory action. me 
for ofl (TJ Patents) 10. Piston Rod, Extra Strong— 

6. Solid Steel Heads and Polished and Chrome Plat- € 
Mounting Plates Standard ed for Efficiency and Pro- 
all Models tection BUY 

U.S. SAVINGS, BONDS 
TOMKINS-JOHNSON TODAY 
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' “Kwik-Switch” Standard Drill Bushing Wedge-Lock 
Boring Chuck Tool Holder Production Vise 





UNIVERSAL ENGINEERING COMPANY, FRANKENMUTH 8, MICHIGAN 
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Si Ways 


to Save... ON 





WEAR STRIPS AND 
WEAR PLATES 











MEET JACK: A ficticious character we have 
chosen to illustrate a non-ficticious story @ @ @ @ ® 


LENGTH 


Jack needed 4 rectangular wear strips, each 36” long. Always before, he 
ordered 8 castings, each 18” long and had to splice them together. NOW 
. . . Jack has found out about MEIER WEARITE EXTRUDED ALU- 
MINUM BRONZE RECTANGLES and how it comes in any length up 
to 10 feet long, so he specifies the exact length. 








Jack used to have to wait 2 or 3 days for castings, since that is the 
usual required time to have them made up. Now Jack orders Wearite 
and gets it right off the shelf of the local distributor, which saves 
him time. 





SIZE (On @ 1X3 weer plete, for example) 


coe Oe 


There was a time when Jack would have to order his castings oversize 
and machine them down to the required size. Jack did this to get rid 
of the sand inclusion which was around the surface. “Why wear out 


b— 36 good cutting tools to remove excess scrap’ Jack reasons. “With Meier 
CASTING WEARITE Wearite little or no ‘cleanup’ work is required, and I can choose from 
13.44/FT. 9.84/FT. 94 different sizes of stock.” 






















Jack has found out since he has switched to Wearite that the new metal 
is a “quality” metal WEARITE EXTRUDED RECTANGLES are pro- 
duced from semi-continuous cast billets under the strictest of laboratory 
control. This makes them tough and longer lasting. 





When machining is required, Jack has found that he prefers the Wearite 
to castings. Extruded metals are free from porosity and have a homo- 
genous structure; this makes Wearite easier to machine. 





But what makes Jack really happy ... REALLY, REALLY happy... , 
is that besides all of these advantages he has found that pound for pound 
of usable metal MEIER WEARITE EXTRUDED ALUMINUM 
BRONZE RECTANGLES COST LESS! 





SEND FOR FREE CATALOG and SAMPLE TODAY 





1471 E. NINE MILE RD., HAZEL PARK (DETROIT) MICH. 


Distributor inquiries invited 














CIRCLE INFORM-A-GRAM KEY NO. 18 





JANUARY 1960 


Is die life important on an O.B.I1.? It certainly is! 
Die investment usually adds up to several times 
the cost of a press. Savings from just 15% or 20% 
improvement in die life is frequently enough to 
repay half your press cost. 


This is why Danly O.B.I.s are built stronger, 
sturdier, to the industry’s highest standards of 
rigidity. Danly O.B.I.s give you less frame deflec- 
tion . . . more accurate die closure . . . longer die 
life . . . real savings in tooling costs! And other 
years-ahead design features, like Danly’s exclu 

sive low inertia air friction clutch, assure you of 


LESS 
FRAME 
DEFLECTION 


CAN REPAY HALF THE COST OF YOUR O. B. I. 


less downtime, lower maintenance costs, more 
dependable production. 


Danly O.B.I. and gap frame presses have been 
setting remarkable performance records in the 
nation’s largest press rooms for many years. 
Now this same Danly custom quality is available 
in a complete, standardized O.B.I. line, in capac- 
ities from 25 to 200 tons. 

NEW CATALOG. For specifi- 

cations and more facts, write to- 


day for your copy of the new 
Danly O.B.I. Press Catalog. 


DANLY @& 


DANLY MACHINE SPECIALTIES, INC., 2100 S. Laramie Ave., Chicago 50, lil. 
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SPEED-BAND 


the newest concept in 








MANUFACTURING 
MEMOS 














band saw blades — 
made from L-100-M, 
a double carbide 

















































Data On-The-Spot . 


alloy developed 
especially for 
band saws. Its 
hot hardness 
and abrasion 
resistance Fast, Sure Checks . . 
effect extra- 
ordinary 


results. 





Specialized Plants . . 


Available only 
from Capewell 
Distributors, 


Chromium Tubes... 
of course 





















New Officers .. . 


THE CAPEWELL MFG. CO. 
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. Although it’s been a long time in coming, 


president of Powdered Metallurgy Parts Man- 


1960 will find the ASM Metals Documenta- 
tion Service ready to serve industry. The 
new electronic literature searching service 
will “literally save thousands of dollars for 
those needing specific information on metal- 
lurgical problems,” says Allan Ray Putnam, 


managing director of the American Society The 
for Metals. Eco! 
Dril 
the 
. There’s no chance for human error when 
Webber Gage’s new, speedy electronic meth- 
od for inspecting and recording gage block 
accuracies is on the job. Certificates show de- 
viations from marked sizes of each block to U 
the sixth decimal place and notes blocks too th 
worn to be used. For details, write Webber ° 
Gage Co., 12900 Triskett Rd., Cleveland 11. D 
. Beating the pull of gravity is the problem as- Deep, 
signed to Standard Pressed Steel’s new Ex- Accur 
otic Metals Laboratory. The $100,000 opera- Fine F 
tion is fabricating threaded beryllium parts Inche: 


for missile and satellite fasteners. 





Weston Hydraulics, Ltd., subsidiary of Borg- 
Warner, recently consolidated its scattered 
operations in a new 100,000-sq-ft-plant in 
Van Nuys, Calif. 





The first plant built for the exclusive proc- 
essing of Du Pont Teflon, a popular plastic 
material, has just been opened by the Crane 
Packing Co. The 20,000-sq-ft-building houses 
complete molding and machining facilities. 





The first successful extrusion of pure chro- 
mium metal tubing was recently produced 
by Dr. James Wong of Nuclear Metals, Inc. 
After much experimentation, Union Carbide 
Metals Co.’s laboratory grade chromium pow- 
der was extruded into tubing with almost the 
same density of pure chromium metal. 


Taking over at the helm of the American Ma- 
chine Tool Distributors’ Association for 1960 
are J. Russell Clark, president; George E. 
Merryweather, vice president; I. B. Rabel, 
second vice president; and C. D. Day, secre- 
tary-treasurer. 





Carl J. Demrick, president of Amplex Divi- 
sion, Chrysler Corp., was recently elected 


ufacturers Association. 
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HAVE YOU CHECKED THESE FACTS 


GUN DRILLING? 






for 
tal- 
am, 
iety 







The Most 
Economical Gun 
Drilling Machine on 























EDLUND 










the Market. 
hen aN 
th- ; ; 
“a Gun Drilling Machine Model 2G and High Pressure 
e- 
tare Coolant System —The only Vertical Gun Drilling 
too the Full Potential 
be of Modern Rotating Gun ome 
i. Drills. 4 Machine for General Purpose Work. 
aSs- Accurate 
: Deep, — 
‘X- § Accurate Holes with y —- of e 
a- ff Fine Finish (2 to 32 Micro SET gn ve > nym 4 
rts § Inches.in most materials). Aluminum, Cast Iron, Brass, 
j Tool Steel, Stainless, 
and other Steels. 
g- .. a 
at asy Drilling of 
; Difficult Problem 
- Holes. 
Can Eliminate 
c- Second Operations — 
tic Reaming, Grinding, 
ne und Honing. 
es 
a5, jpbility to Pre- 
ision Drill Odd 
"7 haped Pieces. 
od 
1c. 
Je 
V- 
1e 
i- 
30 
E. : 
Il, a 
ss Write for descriptive Bulletin 2G or contact the EDLUND Representative in 
your area for complete information on the Vertical Gun Drilling Machine 
and Coolant System. . 
SPECIAL CONTRACT JOB WORK FOR GUN DRILLING CAN BE ARRANGED ‘ 
« WITH EDLUND. SEND PART, BLUEPRINT AND REQUIREMENTS. 








EDLUND REPRESENTATIVES IN MAJOR CITIES 


EDLUND 


MACHINERY COMPANY Cortland, New York 
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YESTERDAY'S Peeeeemem .« . TODAY'S LEADER i J 


HEAVY DUTY END MILLS | ™ 
WELDOIN / anp HOLDERS 


(BOTH ARE STOCK ITEMS) 
aan Acc 





@ Look at this rugged 2” diameter 
Weldon end mill with 4” long flutes 
which made a 2%” deep cut in a solid 
block of 4140 die steel—heat treated 
to 260 Brinell. 


This HEAVY DUTY Weldon end mill 
is held by an end mill holder which 
bolts securely on to the nose of the 
milling machine spindle. The holder 
is driven by two drive keys on the 
spindle nose. The 2” diameter shanks 
of these heavy-duty end mills are 
securely held by two large hollow 
head screws. 


For top performance and sturdy long i 


life in end mills—large or small— 
look to Weldon. 


SEND FOR LATEST CATALOG NO. IT 





Catalog list numbers are now marked on all Weldon tools and 
holders as an aid when reordering . .. another WELDON FIRST. 


Weldon distributors throughout U.S.A. and Canada carry complete stocks to serve you. 


| 


cuelene) ‘WOODHILL ROAD --+- CLEVELAND 4, OHIO 
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New Line 
Detroit Broach & Machine Co. 
recently unveiled a new line 
of high production presses that 
perform simple or complex 
broaching, assembly, or 
straightening operations. 
Acquisitions 
Magnaflux Corp. is now oper- 
ating as a subsidiary of Gen- 
eral Mills, Inc. 


Houdaille Industries, Inc. re- 
cently acquired Calmore-Buf- 
falo, Inc., manufacturers of 
automatic screw feeding de- 
vices. 


Another step in the western 
expansion of H. K. Porter Co., 
Inc., is the addition of Hill 
Transformer Corp. to its op- 
erating plants. 


Henry P. Boggis has sold his 
business to Henry P. Boggis 
Co., a new corporation with 
Donald M. Pattison, formerly 
with Motéh & Merryweather, 
as president and _ principal 
stockholder. 

Plan Ahead ... 
Jan. 12-15. Society of Plastics 
Engineers, Inc.’s Annual Tech- 
nical Conference, Conrad Hil- 
ton Hotel, Chicago. 
Jan. 15. Malleable Founders 
Society’s Semi-Annual Meet- 
ing, Hotel Sheraton-Cleveland, 
Cleveland. 

1960 High Spots 
April 25-29. Compressed Air & 
Hydraulics Exhibition, London, 
England. 
April 21-29. Tool Show, De- 
troit. 
April 25-29. Welding Show, 
Los Angeles. 
May 9-13. Metals Show, Dallas. 
May 11-13. Material Handling 











Show, Los Angeles. 

May 23-26. Design Engineer- 
ing Show, New York. 

Sept. 6-16. Production Engi- 
neering Show, Chicago. 
Sept. 6-16. Machine Tool 
Builders’ Show, Chicago. 

Sept. 7-15. Machinery Show, 
Chicago. 

Nov. 14-18. ASTE’s Western 
Tool Show, Los Angeles. 

















PRECISION 
PRODUCTION 
PROBLEMS ? 














NEW! ALIGNMENT 
INTERFEROMETER 


Accurately measures 
small changes in 
angle over a range 
of 30 seconds of arc 
(+15 seconds). Easy 
direct scale read- 
ings to 0.2 seconds 
(0.000006”). 


BENCH 
COMPARATOR 


Exclusive under- 
stage illumination— 
no complex set-ups, 
no holding fixtures 
for most work. Mag- 
nified silhouettes 
show errors instant- 
ly. Reads to 0.0001” 
with optional mi- 
crometer stage. 


DR-25 
OPTICAL GAGE 


-, Direct scale reading 


to 0.0001” .. . 0” 
to 3” range without 
gage blocks . . . ac- 


curate to 0.000025”. 
See precise measure- 
ments at a glance. 


NEW 
TOOLMAKER’S 
MEASURING 
MICROSCOPE 


Quickly measures 
opaque or transpar- 





Here’s help trom 


Bausch & Lomb 


pgele) Seo) 3h ie) 
INSPECTION 
FABRICATION 
MEASURING 
TESTING 


STEREO- 
MICROSCOPES 


Magnified 3-D views 
of tiny parts. Dust- 
proof, shockproof, 
can be mounted 
right in machine or 
fixture. Speeds as- 
sembly, inspection. 
Most complete line, 
widest field of view. 


OPTICAL AIDS 
CATALOG 
Time-and-money-sav- 
ing data on Surface 
















































OPTICAL AIDS 
Comparators, Indus- : i eae : 


trial Magnifiers, Ma- aaa ee 
croscopes, Micro- “ Bg 2 
scope Bodies, Mi- iid ane ook a 


crometer Discs, Wide < oe 
Field Tubes, Brinell - oa <4 
Microscopes, Shop 
Microscopes. 








MAIL COUPON TODAY FOR VALUABLE DATA 






BAUSCH & LOMB OPTICAL CO. 
77301 Bausch St., Rochester 2, N. Y¥ 

























Please send literature on optical production 


g 
% 
i 
ri aids checked below: 
i 
a 
3 











ent objects of any 
contour. Linear, ac- 
curate to 0.0001”; 
angular, to 1 minute 
of arc. 


( Alignment Interferometer [] Bench Com- 
parator [] Toolmaker's Microscope [_] Ster- 
eomicroscopes [] Optical Aids Catalog 
[) DR-25 Optical Gage 
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Flame hardened bed ways — 
a long-service-life feature 
that is standard equipment 
at no extra cost. 


Note the heavy-duty con- 
struction of the 10-speed 
countershaft — the six ball 
bearings for smoothness and 
long service. 


Enclosed headstock provides 
t= a rigidity, safety . 

onger service-life. Shaved 
gears, shafts, om 
travel ina pumped bath 
of oil. 


C 3 CLAUSING Bases 


1-115 N. PITCHER ST. ° 


TOOLING & PRODUCTION” 


“Clausing lathes 
really pay their way” 


HERE’S PROOF OF PERFORMANCE: “We wouldn’t be without our Clausing 
12%” lathes. They’re easy to set up and operate. And we especially like their 
heavy construction which enables us to take deeper cuts, and hold tolerances on 
repetitive operations. They really pay their way.” 


This report is typical. Clausing 


lathes do lead their field in Precision, 
Production, Efficiency and Value. 
Here are a few reasons why: 


Headstock, quick-change box and 
apron are totally enclosed. . 
gears and shafts run in bath of oil 


Heavier thoughout — “have more 
guts than most of our machines 
costing 3 or 4 times as much” 


® Flame hardened bed ways 


Forged steel spindle, with hard- 
ened, ground L-00 nose 


Uehling Instrument Company 
Paterson, New Jersey 


“Zero Precision” Timken tapered 


roller bearings 


Verified precision — factory test re- 
port accompanies each lathe 


Choice of heavy-duty variable 
speed or 10-speed countershaft 


See Clausing . . . check, feature for 
feature, dollar for dollar... before you 
buy any lathe of comparable size. 
See for yourself why Clausing is ac- 
claimed the outstanding lathe value. 


Write today far catalog and name of nearest dealer. 


SING DIVISION 


ATLAS PRESS DIVISION 
KALAMAZOO, MICHIGAN 
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DRILL PRESSES 
BECOME 
AUTOMATIC 


\ 
ro) 


with... 


DUMORE AUTOMATIC DRILLING UNITS 


do all these jobs, and more... 

TAP ¢ DRILL « REAM * CHAMFER 

SPOT-FACE « CENTER « DE-BURR 
. even in stainless steel 





COMPLETELY AUTOMATIC .. . just plug in and 
they’re ready to go. . . all controls built in. Unskilled 
labor can learn to operate in minutes. Actuation by 
foot switch leaves both hands free for parts loading, 
positioning, unloading. 


Once set, they’re always set with no operator fatigue, 
slowdowns, or errors—minimizing scrap loss and tool 
4 breakage—resulting in lower cost, increased produc- 
tion. Easy, quick control adjustments for fast change- 
overs from job to job, long or short runs. Capacity 
> from #60 to %” for drilling, or #0-80 to %2”-20 
tapping in steel. Automatic woodpeckering control 
available for chip removal in deep holes. Multiple 
spindle heads fit on nose of basic unit for simul- 
taneous multi-hole work. 


Want more information? .. senv couron pee a 

















; THE DUMORE COMPANY | 
1304 Seventeenth St., Racine Wisc. 1 
You Can Do More with i i 
All-Purpose { Send me Single Drilling data [) catalog (1) i 
Matahoerks ! j 
ing 
Toole J. Meme mass 
® f j 
® {| Company SNe kee at ote i 
THE DUMORE COMPANY © 1304 Seventeenth St., Racine, Wisconsin 1 | 
1 Address | 
Versa Mil  Drill-N-Tap Units « Drilling Units * Drill Heads | } 
Micro-Drills ¢ Drill Grinders ¢ Precision Grinders | | EER x _______.Zone__ State. 
\N Hand Grinders « Flex-Shaft Tools « Quills and Accessories Rac a ec ee ee ee ee ee ee 
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Small: Thread Gages are a 
PIPE MACHINERY 
1 Specialty 


If you are having difficulty obtaining quality 


it and ring 
gages in small sizes — look to Pipe Machini ; 


difficult art of 

é d internal threads 
Sete 

of their manufacture, no 





Our experienced craftsmen long ago ? ast 
making extremely fine pitch external t 
in solid ring gages. During every sf 
effort is spared to assure thesh 
possible wear life for eg ! 













Why,not let us we 
ments? For. 







COMPANY: 29100 Lakeland Boulevard « Wickliffé, 
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| There's a MAZSF*@ clamp or plier for 
every Clamping job! 






1 Reamed holes 
2 Hardened serrated bushings 
3 High tensile strength rivets 


80 models and sizes... 





made better three ways to 
give more positive holding, 


%) last longer! 
ys g > PES FPrB wwwision 
F VLIER ENGINEERING CORPORATION 
and send for free catalogs describing Wespo clamps and fixture details Formerly West Point Manufacturing Company 


26935 W. Seven Mile Road « Detroit 19, Michigan 
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TOOL 
ENGINEERS: 






HARDINGE 


ELMIRA, N.Y. 


aN 
SEE THIS MAN tor: 


Accurate and Durable Collets, Feed Fingers and Pads 
with 
Prompt Delivery Service 
and 





Attractive Prices 
One Source of Supply Means Purchasing Economy 


Order From HARDINGE Today 
COLLETS—FEED FINGERS—PADS 


FOR: Brown & Sharpe, Cleveland, Cone, Davenport, Greenlee, Acme Gridley, National Acme, New Britain, 
Warner & Swasey, Jones and Lamson, Gisholt, Bardons & Oliver, Foster, Morey, Simmons, Ames, Atlas, 
Cushman, Hendey, LeBlond, Pratt & Whitney, Monarch, Bridgeport, South Bend, Kearney & Trecker, 
Linley, Van Norman, and others. 





Ask for FREE Catalog 


All Types Collets, Feed Fingers and Pads Carried in Stock at Elmira, 
Boston, Atlanta, New York, Hartford, Philadelphia, Dayton, Detroit, Seattle, 
Portland, Minneapolis, Chicago, St. Louis, Oakland, Los Angeles, Toronto 


~~. 
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SUPERIOR’S Exelusive REMOVABLE CAP PINS 


Now costly die set smash-ups can be avoided with Superior’s removable 
cap pins. 

In the event that foreign matter causes pin and bushing seizure . . . the 
socket screw pulls out of the retaining washer, then the matching taper of 
pin and cap act as a guide, preventing costly die damage as the punch 

holder is lowered by the press. 

A new cap is merely substituted and the die set is ready for production. 
(Precision manufactured of removable cap pins permits interchangea- 
bility of caps.) 

In addition, Removable Cap Guide Pins eliminate punch holder 
binding on guide posts when parting dies. The cap is removed from 
the pin merely by loosening a socket head screw which holds the cap 

in place. This frees the punch holder at the most critical point of the 
pin where it is apt to cock or bind. 





Matching 
Taper and Cap 
act as guides 











prevent 
; ostly Note, how cop tears sone in 
| e remains intact. 


damage 


NOW on every 
Superior Die Set 
in diameters from 
114” upward at 
no additional cost. 








Write for your 
free 28 page As punch holder is lowered in 


press, cap and pin act as guide. 
catalog . Replacing pin with a new cap 
Superior die puts die back into operation in 
sets and minutes. 
Case histories where die set supplies. 


smashups were avoided with 
removable cap pins furnished 
upon request. 


STEEL PRODUCTS CORP. 
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FOR NUMERICAL CONTROL AT LOWEST COST 


put 
your 


Illustrated here is a Gorton Mastermil with O-16A 
Super-Speed Spindle Head and Ram Assembly with 


G. E. Mark Il Numerical Control System Save Ss Yo U 
GORTON NUMERICAL CONTROL | j#oney on— 


is field tested and proved in use © face milling 


This is how Gorton Numerical Control saves you money on short runs: * side milling 
— eliminates elaborate and costly — change overs in set-ups can be * end milling 
tools, dies, jigs and fixtures made quickly «abe f: 
t time beca t ignals tor when tool chang — 
— wastes no time use operator — si operator when tool c’ es ity milli 
does not “pace” the work are needed . omy uliing 
— makes no mistakes because operator — guides cutter in close quarters with- slotting 
skill not required out damage to work or cutter ® drilling 
— extreme, repetitive accuracy is — making punched tape is simple * reaming and boring 
easy and automatic typewriter operation 


Punched tape ...or magnetic tape control... is available to you on SIX standard 
Gorton machines and also on Gorton custom-designed machines. You'll be agree- 
ably surprised when you learn the low cost of Gorton Numerical Control and how 
much more it gives you for your money. For full information write 


ceornce GORTON macuine co. 


1201 RACINE STREET, RACINE, WISCONSIN 


Tracer-Controlled Pantographs, Duplicators standard and special Horizontal and 
Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories 
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Simple...Positive...Faster...Accurate 


Indexing with TRIG-R-DEX 


Trig-R-Dex is a completely new concept in 
manual indexing that simplifies and speeds 
straight or spiral operations. 


To index—simply grasp the Trig-R-Dex 
handle, push down on the trigger button 
and move the handle until index pin 
engages the next hole, pull handle to stop 
position and you have indexed one incre- 
ment. During work processing operations, 
the Trig-R-Dex handle always remains 
stationary. But, the index plate is keyed 





DETROIT 


to the driver holding the work center . . . 
this assures the index plate, center and 
workpiece turn as a unit. 


By selecting proper index plate, both 
right- and left-hand operations having 
from one to ten spaces can be accurately 
indexed. Changing from one index plate 
to another is extremely easy and takes 
but a couple minutes. 

Because Trig-R-Dex is simple in design, 
of rugged construction, easy to operate 
and precision made, it will give years of 
accurate, trouble-free service while re- 
ducing costs and boosting your production. 


For further information, write to: 


& TOOL COMPANY 


U.S. PATENT NO. 2.711.324 


780 W. MAPLE ROAD - P.O. BOX 174 + BIRMINGHAM, MICH. 
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CHANGE 


HOLDERS 


-.- for use with your standard MMS tapered tools 
... designed for presetting of tools 


Now you can use your present standard 
MMS tapered tools with the new Erickson 
Quick Change Holders. That means you 
get the double production advantage of 
Erickson’s high precision coupled with the 
rapid change feature. 

Several different models comprise the line: 
Morse taper holders for boring mills and 
radial drills, milling machine holders that fit 
standard spindle tapers, turret lathe holders 
that increase turret lathe tool-holding 
capacity, straight shank holders with #30 


AA-7455 


or #40 MMS socket. These holders take 
Erickson Collet Chuck milling machine 
adapters in both regular and heavy duty 
types, end mill adapters, shell and face mill 
adapters, Morse taper adapters, boring head 
adapters, and chuck adapters for Jacobs 
internal taper. 


A call or card will bring the Erickson 
representative on the double. Meantime 
write for your copy of Catalog G 
"Erickson Quick Change Holders.” 


Erickson Toot Company 





34551-1 SOLON ROAD 


e SOLON, OHIO 





COLLET CHUCKS © FLOATING HOLDERS @ TAP CHUCKS e TAP HOLDERS © AIR-OPERATED CHUCKS 
EXPANDING MANDRELS e EXPANDING-COLLETS @ SPECIAL HOLDING FIXTURES 
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FOREIGN COMPETITION vs OUR STANDARD OF LIVING 





WHAT MIGHT BE most typical of our unprec- 
edented standard of living? Consider the epi- 
demic of screw-bally, albeit luxurious, and 
would-be-humorous gifts which have crept into 
our Christmas shopping channels — gifts which 
are pegged: “for the man who has everything!” 


Only in a country where, figuratively, so 
many have virtually everything could such a 
fad or fancy take root, with entrepreneurs of- 
fering everything from mink draped chess 
queens to electronically heated toilet seats for 
cold bathrooms. 


And so — in this land of the free enterpriser 
and the home of the brave spender — up an- 
other notch goes our standard of living. This 
may seem light and trivial, but still so typical. 


Our standard of living is unprecedented on 
two counts: (a) compared to anything we’ve 
enjoyed heretofore, and (b) compared to the rest 
of the world. 


We have been no modest, blushing violets 
about our standard of living. We’ve ballyhooed 
it from the house tops. We’ve told other na- 
tions, “if we can do it, you can do it, and if you 
need a few hundred million $ to get the ball 
rolling — here they are!” 


In many countries, with and without our aid, 
the ball is really rolling. Their people are be- 
ginning to find out what emulating us does for 
their own standards of living. 


Our standard of living has grown gradually 
and steadily from scratch — meaning the found- 
ing of our country. At no time have we ever 
been set back to a minus-zero point compara- 
ble to the chaotic Gevastation suffered by Euro- 
pean areas and industries at the end of World 
War II. 


In the few short years since, their operation 
bootstrap has been a wonder to behold. As they 
have whittled and chipped away at our mar- 
kets their living standards have risen at an 
accelerating rate. Nothing succeeds like success. 
They have seen the light, and are on their way. 

Mind you, these are friendly nations, but who 
see our markets as fair game, to the extent that 
we are now importing more than we export. 

This portends the setting in of a great level- 
ing-off process. 

As the countries of the European Common 
Market (France, Italy, West Germany, Belgium, 
Holland and Luxembourg) and the Outer Seven 
(Britain, Sweden, Norway, Denmark, Portugal, 
Austria and Switzerland) adjust their tariffs to 
expedite mutual and world-wide trading, their 
living standards will rise to the detriment of 
ours. Why should this be? 


What we have done, we have done while at- 


taining and maintaining the highest rewards for 
labor in the world. As our markets — world and 
domestic — are invaded and sliced up by our 
foreign competitors we are destined to sell less 
and build less. How, then, can industry continue 
to support labor in the style to which labor has 
become accustomed? 

How can labor’s demands for more and more 
cash take-home, fringe benefits, and shorter and 
less productive working hours result in anything 
but a lowered standard of living? 

When, in the face of foreign competition, 
American industry, time after time, has to ring 
up “no sale” on the cash register, what’s left 
for American labor? How can labor demand 
dollars which industry isn’t: getting? The an- 
swers are not easy, simple or pleasant. 

Won’t we, in turn, now have to emulate our 
foreign competitors, by designing, redesigning, 
producing and pricing our products to world 
markets and competition? We certainly can’t 
say that we could never face up to a cycle of 
austerity such as the people of our foreign com- 
petitors have bootstrapped themselves out of. 
We might have to! 

With other nations’ productivity, market pen- 
etration and living standards having reached 
their present highs in only fifteen years of bal- 
looming enterprise, what does that augur for us 
over the next fifteen years? 

R. Harvey Whidden, vice president in charge 
of marketing of the Bulova Watch Company, 
recently said that the best way American indus- 
try can meet the challenge of foreign compe- 
tition is to “go back to work,” and that perhaps 
the American manufacturer is “not quite as 
good as he thinks he is.” 

In recognizing that, “A forceful well-planned 
effort is being made in Europe and elsewhere 
not only to penetrate our United States and Ca- 
nadian markets but to dislodge us from Latin 
America, Asia and now, Africa,’ Industrial De- 
signer Raymond Loewy warns, “Do not under- 
estimate the gathering success of that effort. 
... Our state of plenty is ‘nerve dulling.’ We 
would do well to combine American techniques 
and experience with the qualities of toughmind- 
edness demonstrated by Europe’s best designers. 
This happy land is not the neat continental pas- 
ture it once was.” 

Just how great must the threat to our stand- 
ard of living become before we “go back to 
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ADJUSTABLE 
STROKE 

SAVES 

TOOLING 


Now—put pressure where it's wanted instantly and 
cheaply—with Mead's powerful midget air cylinders (1” 
bore, single-acting, spring return). Stroke is adjustable 

to exact length required, even after components 
are locked in place. Use them singly or in 
groups to move, hold, press or eject 
small work pieces; to close and 
open large jigs, forms, fix- 
tures. Actually they will re- 
place human fingers and 
mechanical clamps 
in innumerable 
routine jobs. 








eee 


NEW MIDGET AIR CLAMPS 


(SPRING RETURN AIR CYLINDERS) 

NEW! SAVES TIME! These outstanding Air Clamp cylinders 
with adjustable strokes variable from 4%” to 3” can be “tuned” to 
exact length wanted even after setup is made! This feature alone 
saves hours of time designing, laying out special jigs, fixtures. 
NEW! SAVES AIR! You can conserve air in large fixtures (where 
dozens or hundreds of Midget Air Clamp cylinders are used) by 
using “just enough—no more” stroke. The shorter the stroke, the 
faster the cycle. NEW! SAVE SPACE & MONEY! The cylinder 
“nose” telescopes into barrel reducing stroke and overall length. 
All this at prices so low you can almost forget their modest first-cost. 
But you'll remember the countless man-hours saved—the lessened 
fatigue of your workers at- monotonous jobs—the improved quality 
and accuracy of their work! 





4114 N. KNOX AVE., DEPT. HA-10, CHICACO 41, ILLINOIS 


PATHFINDER IN AIR POWER AUTOMATION 
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DID YOU LOSE AN ORDER RE- 
CENTLY? One of those nice 
gravy jobs that comes along regu- 
larly? But then your underground 
finds out your competitor’s price 
and you quickly realize that he 
has made a mistake in his cost 
estimating. He could not set up 
his first piece for this price; he 
will lose his shirt; you will be 
back in there the next time. Don’t 
be so smug and complacent! You 
may have just now met Tape Con- 
trol for the first time — and the 
hard way! 


Don’t press the panic button! 
The first impulse is to become 
Tape Control-equipped, and as 
fast as possible. Mortgage the old 
homestead if necessary! This 
could be disastrous. If you ever 
needed common sense, good advice 
and clear thinking, you need it 
now. There are so many facets to 
this problem, you must be ex- 
tremely careful and methodical in 
your thinking. 


So many separate and distinct 
specifications are involved — yet 
all so interrelated — that you must 
set up a schedule of factors on 
which you must make decisions. 


As a basic breakdown, there are 
point-to-point and continuous path 
systems. We instrument makers 
are primarily interested in point 
to point, discrete positioning sys- 
tems. Do we need, in addition, 
polar positioning? Each must 
answer for himself. The air frame 
builder on the other hand, needs 
continuous path equipment. Con- 
sider your product, your average 
type of work, your potential mar- 
ket. 


Here again we have’ two 
choices: Linear measuring systems 
and turns counting systems. What 
degree of accuracy do you need? 
The measuring system will cost 
more, but will retain a higher de- 
gree of accuracy over a longer 
life. The turns counting system 
will gradually deteriorate as 
screws and slides undergo wear. 


One of the standard answers to 
this question is, “Oh, just simple 
standard components, relays, etc.” 
But, if there are a thousand (or 
more) relays involved, it will take 


a lot of time to find which one has 
the dirty, intermittent contacts 
which are causing all the trouble. 
With such a large investment, you 
can’t stand a lot of downtime. 
Where will your service come 
from? Locally or half-way across 
the country? 


Tape Control can be applied to 
almost any machine. It is gener- 
ally possible to decide on the con- 
trol system and the machine more 
or less separately. But they must 
be coordinated. Don’t select a 
sophisticated super-accurate con- 
trol system and then apply it to 
an inferior machine. The reverse 
is equally foolish, Remember — 
common sense. 


Look for seemingly little things. 
Does the system you are consider- 
ing have zero reference shift? This 
is a real time saver. Does the con- 
tinuous path system provide for 
changes in cutter size? Does it 
provide for mirror images? Does 
it use the standard eight channel 
tape? Listen to all the salesmen 
and make notes. Don’t be “sold”; 
do your own buying. 


Without mentioning names (al- 
though it has been rumored that 
Bendix makes a good one), there 
are a lot of good systems available. 
It seems unlikely that all can sur- 
vive. Make sure that the one you 
select is backed by an organization 
that can be depended upon to give 
parts and service over the years. 


Tape Control is expensive. You 
will realize large savings, but you 
still have to put out a lot of cash 
in the first place. Do you have 
four or five competitors locally 
doing the same general class of 
work that you do? Why not get 
together and buy your Tape Con- 
trol cooperatively? Set it up as 
a separate entity and let each pay 
proportionately for the time used. 
Competitors, yes; but if each fights 
it alone, all may be sitting ducks 
more easily picked off by Tape 
Control. 


In any case you must start 
thinking about Tape Control very 
seriously now. There has been a 
lot of talk about it in the papers 
and trade journals for some time. 
Have you wondered why more 
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Common 
Sense 


and 
Tape 
Control 


by Clarke Redfield 


actual case histories haven’t been 
detailed? Gentlemen, in some 
cases, savings have been so spec- 
tacular that publication of all the 
facts would have been an invita- 
tion to renegotiation! 


Can you any longer ignore and 
postpone action on this kind of a 
potential? end 





Mr. Redfield is Supervisor, 
Machine Tool Procurement, at 
Eclipse Pioneer Division of 
Bendix Aviation Corporation, 
Teterboro, New Jersey. 














Fig. 1. Single lever controls all 
directional motions of the head, 
traverse and feed engagement. 
Table speed change, start, and 
stop are controlled from the pen- 
dant. Clock-type dials with dual 
pointers make exact head position- 
ing possible without handwheels. 


E. P. Bullard 
and his new fully-powered VTL 


NO. 1 ON THE LIST of advances 
built into Bullard’s new Dynatrol 
vertical turret lathe line is the 
single-lever control (Fig. 1) for 
positioning the heads and engaging 
or disengaging the tools from the 
work. 

Second is the provision for feed 
rates directly coupled to table 
rpm, which are infinitely variable 
throughout the full range of the 
machine. With this, says E. P. 
Bullard, inventive force behind 
the new VTL, Dynatrol machines 
can be run at the optimum cutting 
rate for the kind of material and 
tool in use, at all times. Feed rate 
can be varied while cutting, with- 
out stopping the table. 


Shown with the Dynatrol on the 
cover is Mr. Bullard, fourth presi- 
dent of the 80-year-old company 
and a creative engineer-inventor 
as well as top ranking business 
executive. He holds 39 machine 
tool patents, many of them on 
Bullard’s Cutmaster and Manatrol 
VTL and their spacer table. A Yale 
and Harvard Business School grad- 
uate, he was assistant chief engi- 
neer, vice president in charge of 
manufacturing, and vice president 
and assistant general manager of 
Bullard Company before assuming 
his present position. 

With the Dynatrol’s single-lever 
control system and its visual indi- 
cators, the operator can move the 


heads to the proper position faster 
and with more confidence, can put 
the cutting tool closer to the work 
before engaging the feed, and can 
set the table in motion smoothly— 
all from one floor position. This 
means less time is spent getting the 
lathe ready to cut and more time 
is spent actually cutting. 


The control for the smaller sizes 
(nine sizes are available, with 26” 
to 124” dia tables) is a horizontally 
swinging arm with a conveniently 
shaped pistol grip. Turning it 
changes the direction of the move- 
ment of the head (up, down, right, 
left, or at a 45° angle). With the 
grip pointed in the direction de- 
sired, the arm is swung to the left 
to actuate the head movement, 
which is infinitely variable, 0 to 9 
sfpm. 

When the head has been brought 
close to the work by the traverse 
motion, the feed is engaged by 
swinging the arm all the way to 
the right. 

The larger machines use a re- 
mote control system based on the 
same operating principle. The op- 
erator regulates table movement, 
start, stop, or inching and selects 
speed from a control pendant. The 
speed selected is indicated by a 
light around a circular dial mount- 
ed at the right end of the cross 
rail. 

The heads, in addition, are op- 
erated by a palm-size portable 
control box which has a pushbut- 
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ton for starting or stopping the 
table, four buttons for selecting 
direction of head traverse, and a 
single lever for traversing the 
head and engaging the feed. 


The Dynatrol’s new concept in 
measuring utilizes large, easy to 
read, clock-type dials with dual 
pointers. The graduations and 
numerals remain stationary while 
the pointers rotate, one registering 
tenths, the other thousandths. In 
positioning the heads to the de- 
sired point, the operator can watch 
the movement of the pointers 
around the dial, rather than the 
tool moving toward the work. He 
can move the head rapidly at first, 
then slow it down and stop its tra- 
verse just as the pointers reach the 
proper reading on the circular dial. 


In all sizes of the Dynatrol VTL, 
Bullard offers infinitely variable 
feed rates, indicated on a direct- 
reading dial. The rate of feed can 
be changed at any time during the 
cut without stopping the table— 
merely by rotating the feed-rate 
selector dial. This allows the feed 
rate to be matched exactly to the 
nature of the work and type of 
tool and to be adjusted while cut- 
ting to accommodate a change in 
stock-removal requirements or to 
allow for tool wear. 

Many “hang-ons” are available 
to automate the Dynatrol, includ- 
ing Bullard’s Man-Au-Trol or 
point-to-point or. continuous path 
numerical control systems. eng 
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How To Convert: 


From Stamping Press to 
‘Production Department’ 


TODAY, YOUR NEVER-ENDING 
STRUGGLE to attain manufactur- 
ing cost reductions has become, 
due to both domestic and foreign 
competition, a way of life. It ex- 
ists throughout each and every one 
of the steps whereby a non-func- 
tioning piece of metal becomes a 
working component or finished 
product. 


Cost-War Campaign 

Your cost war starts with selec- 
tion of material, choice of produc- 
tion method and equipment, de- 
vising of tooling, and ends with 
final assembly and packaging. 
Anywhere along the line that you 


by E. Willard Pennington 
Editor 


can combine two or more opera- 
tions, with a resultant decrease in 
manhours, you’ve saved pennies 
or dollars per operation. 


The savings that you thus effect 
will both take some of the sting 
out of competition and add profit 
to your enterprise. 


Currently, we have been watch- 
ing the evolution of a press tooling 
program that represents the wrap- 
ping up of all the foregoing fac- 
tors into a combined operations, 
manhour reducing, and final as- 
sembly project whereby a stamp- 
ing press has become a “produc- 
tion department.” This, in the same 


Fig. 1. The combined operations 
of press, carbide die, and associ- 
ated assembly tooling produce fin- 
ish-riveted stacks of small motor 
laminations. The field assemblies 
are delivered via chute “A.’’ The 
strap laminations feed through 
chute “‘B”’ to the strap stacker and 
riveter at the left. 


sense that Kearney & Trecker’s 
new “Milwaukee-Matic” is becom- 
ing known as a tape controlled 
manufacturing machine, rather 
than as a machine tool with a 
built-in capability of performing 
any sequence of many diverse ma- 
chining operations. 


Manufacture by Press Tooling 


Our story emanates from Eglin- 
ton Carbide Products, Inc., of Wy- 
andotte, Michigan, specialists in 
the design and manufacture of car- 
bide dies — and involves a carbide 
blanking die and associated tooling 
which they built for a high volume 








Fig. 2. A motor field and strap 
assembly as they come from the 
press ‘production department,” au- 
tomatically stacked to a height of 
0.640”, compressed, and riveted. 


manufacturer of small electric mo- 
tors. 

The carbide blanking die is 
mounted in a 60-ton Henry & 
Wright high speed press and pro- 
duces the motors’ rotor lamina- 
tions and laminated field assem- 
blies. The H & W press actuates 
the carbide die and controls the 
associated tooling which stacks and 
rivets the field laminations so that 
they become finished motor com- 
ponents. 

Thus the press becomes a pro- 
duction department, as shown in 
Figure 1, turning out the finished 
fields shown in Figure 2. The die 
alone could produce only the jum- 
ble of laminations posed in the 
center two boxes (field and strap 
laminations) of Figure 3, whereas 
our manufacturing press turns out 
the finished components shown in 
the extreme right and left boxes. 


Blanking Operations Sequence 


Referring again to Figure 1, the 
flow of material and operations 
is from right to left. Beyond the 
photo to the right are the Littell 
coil cradle and stock straightener. 
The coiled strip is 2%” wide and 
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Fig. 3. Ordinarily, the motor laminations, as shown in the center two 
boxes, would be toted to the subsequent operations of counting, stack- 
ing, and riveting along another line. By this development, however, 
the Eglinton-designed-and-built carbide die and automatic stacking 
and riveting units enable the press to deliver the finished components 
shown in the extreme left and right boxes. 


0.025” thick, of 31%2% silicon elec- 
tric motor grade lamination stock. 
The abrasiveness of the high sili- 
con steel demands a carbide die 
with its economy and capability 
of millions of blankings between 
grinds. 

The strip stock is fed into the 
die by the H & W roll feed in 
increments corresponding to the 
die’s station-to-station distance. 

As the stock progresses through 
the carbide die, which is of the 
scrapless design, the operations 
performed are depicted in Figure 
4 which shows the strip develop- 
ment and, Figure 5, the lamina- 
tions as they are blanked from the 
strip and are freed to go, auto- 
matically, to the respective stack- 
ing and riveting functions of the 
“department.” 


The first blanking occurs at sta- 
tion #3 where the rotor is blanked 
through. The rotor laminations 
leave the H&W press and go to a 
separate line for loading onto the 
shafts and assembling into finished 


‘motor rotors. 


In the finished electric motor, 
the gap between the revolving ro- 
tor and the field is critical as to 
both dimension and concentricity. 
Accordingly, at station #4, known 
as the air gap trim station, the 
rough hole from which the rotor 
stators were blanked (station #3) 
is struck by a carbide trim punch 
for exact size. 

From station #5 the field 
“straps” are blanked through and 
transported via the chute, shown 
in Figure 1, to the strap stacking 
and riveting tooling at the extreme 


Fig. 4. The progressive strip development though the eight stations 
of the carbide die. The coiled strip of electric lamination steel is 
2%” wide. This width holds through station #4, with no carriers or 
edge scrap — hence the “‘scrapless’’ die designation. 
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Fig. 5. A “‘play-by-play”’ schematic of the successive hits through the 
8-station progressive die. #1, rotor shaft hole; #2, rotor cluster 
punches: #3, rotor blanked through; #4, air gap trim station; #5, 
strap is blanked through and feeds through chute “’B,”’ Fig. 1, to strap 
riveter; #6, removal of slug which provides clearance for coil winding 
around strap core; #7, idle; #8, cut-off, and where field blank is 
pushed down into die shoe for stacking and riveting. 


left. The riveted strap laminations 
become the core around which is 
wound the motor’s field winding. 
Therefore, at station #6 a rectan- 
gular slug is blanked out which 
leaves clearance for the coil wind- 
ing in the field assembly. This slug 
is the only scrap from our scrap- 
less die! 

Following the idle station #7, at 
cut-off station #8 the field blank 
is sheared off and pushed down 
into the die shoe. This completes 
the blanking of rotor, strap, and 
field laminations from the 2%” 
wide coiled stock. 


Stacking and Riveting Operations 


It is from stations #5 and #8 
that the special tooling comes into 
play which converts the H&W 
stamping press into our “produc- 
tion department.” 


The riveted strap laminations 
call for two rivets and the riveted 
field laminations require four riv- 
ets. The rivets are fed from a vi- 
bratory feeder, designed and built 
by the John W. Neumann Com- 
pany. Automatically, this unit re- 
leases six rivets during each riv- 
eting cycle. Figure 6 shows the six 
translucent plastic tubes leading 
from the feeder to the six rivet 


hole locations. The rivets can be 
seen within the tubes. 


In both cases, for straps and 
fields, the riveting units are fed 
laminations to a stack height or 
thickness of 0.640”. The units 
align and compress the _ stacks 
preparatory to receiving and head- 
ing the rivets. 


Strap Assemblies 


From station #5 the strap lami- 
nations are impelled through the 
chute, shown in Figure 1, to the 


Fig. 6. The Neumann vi- 
bratory feeder delivers 
rivets to the two riveting 
units via six translucent 
plastic tubes—four tubes 
(background) leading to 
the field riveter, and two 
tubes (foreground) to the 
strap riveter. 


stacking and riveting unit, shown 
close up in Figure 7. The straps 
feed from the chute upward into 
the stacking and riveting fixture. 
When the fixture has accumulated 
a stack of laminations 0.640” in 
height, two rivets from the vibra- 
tory feeder tubes drop into the 
fastening holes. 


The rivets are headed by the 
toggle-action ram driven by the 
Ortman-Miller air cylinder seen 
near the top rear of Figure 7. In 
the right foreground, another Ort- 








Fig. 7. Closeup of strap riveter which consti- 
tutes the end of the production line, Figure 1. 


man-Miller air cylinder functions 
to align and compact the stack 
when it has attained its “count” 
of laminations 0.640” high. 

In the development of the auto- 


matic stacking and riveting func- 
tions of this special tooling it was 
found best to be controlled by the 
0.640” dimension rather than by a 
fixed number of laminations per 
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Fig. 8. The output end of the strap riveter showing two 
riveted strap assemblies headed down the delivery chute. 


stack. This was because of slight 
variations in stock thickness and 
any resultant accumulated error 
per stack. 


A close-up view of the “output” 
end of the strap riveting unit is 
offered by Figure 8, showing two 
finished strap assemblies headed 
down the chute. 


Field Assemblies 


The upper and lower members 
of the carbide die are shown in 
Figure 9. The laminations for the 
field assemblies are sheared from 
the stack strip at cut-off or station 
#8 where they are pushed down 
into the die shoe. The mechanism 
showing on either side of station 
#8 (at the extreme left of Figure 
9) constitutes a set of four spring 
fingers which retain the field lam- 
inations in the die shoe, thus pre- 
venting them from coming back to 
the surface of the die due to the 
blank pressure which will build up 
in the die. 


Fig. 9. A view looking down on 
the 8-station progressive carbide 
die. The stations can readily be 
related to Figures 4 and 5. At the 
extreme left are the fingers which 
return the building up stack of field 
laminations so that the topmost one 
is always below the die surface. 
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For this entire succession of op- 
erations, the air valves, as supplied 
by Airco, are four-way solenoid 
operated units. The air line lubri- 
cation and pressure regulating sys- 
tem is supplied by Norgren and the 
electrical switches are standard 
Micro-Switch units and miniature 
General Electric Switchettes. 

The carbide die is equipped with 
a mis-feed detector switch which 
functions to stop the press if the 
material does not feed into posi- 
tion properly. There are additional 
switches on the riveting units so 
that in the event there is a mal- 
function of either the field or strap 
riveting operation, the press will 
be stopped. 

The field lamination riveting op- 
eration immediately follows cut- 
off and stacking of the laminations 
in the die shoe. A transfer cylinder 
conveys the stack of field lamina- 
tions from under the die to the 
clamping and riveting unit which 
is mounted “outboard” on the bol- 
ster plate. 

The field riveter, removed from 
the press, is shown in Figure 10, 
which also shows the four rivet 
feed tubes, and the cylinders which 
compress the 0.640” stack and up- 
set the four rivets. The unit as 
mounted at the end of the press 
and with a finish-riveted field be- 
ing ejected is shown in Figure 11. 

The chute which conveys the 
finished parts to boxes (Fig. 1) 
has been removed to show detail. 
The field riveter may be removed 
or installed in ten minutes. Fur- 
ther, it need not be disturbed when 
the die is removed from the press. 
This is also true of the strap riv- 
eter (Fig. 7). Both units are inde- 
pendent of the die so that they 
remain in place when the die is 
removed for sharpening. 


A Production Department 


When the shop whistle blows the 
strip feeds into the die. Once it 
reaches cut-off or station #8, one 
strap and one field lamination is 
produced with each stroke of the 
press. 

The strap laminations from sta- 
tion #5 feed through the chute of 
Figure 1 to the strap riveter, and 
stack in the riveter to a height of 
0.640”. Once the strap chute is 
fully “loaded” the stack “grows” 


Fig. 10. The field lamination 
riveting unit, removed from 
its mounting position on the 
bolster plate. This shows the 
lower end of the four rivet 
feed tubes and the air cylin- 
ders which compress the 
stacked laminations and up- 
set the four rivets. 


one lamination per press stroke. 


Simultaneously, field lamina- 
tions from cut-off or station #8 
are building up to a height of 
0.640” in the die shoe preparatory 
to transfer to the field riveter. 
Automatically, when these stack 
heights are attained, the two stacks 
are clamped, rivets loaded, and 
headed, by the sequential controls 
which trigger the respective air 
cylinders. 

The H&W high speed press is 
powered and controlled by a 


Fig. 11. The delivery end of 
the field riveter with a fin- 
ish-riveted field assembly be- 
ing ejected. The chute “A,” 
Fig. 1, has been removed to 
show detail. 


Reeves drive, with air-actuated 
clutch and water cooled braking. 
It, with its Eglinton carbide die and 
associated stacking and riveting 
units, is designed for an operating 
speed of from 185 to 200 spm. The 
press operation is continuous, there 
being no interruption of press 
speed during the lamination stack- 
ing and riveting operations. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 
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3 DIA -.100" DEEP 
BLIND HOLES 


.200° THICK 








Fig. 1. The part, showing the 3/16” dia by 0.100” 
deep blind holes, which come in from opposite 


sides. 


Not-So-Special, 








Special Machines 


. . . from ‘BB’ Components 


“THIS JOB CALLS FOR A SPE- 
CIAL MACHINE—yves, that would 
be great—but I’ve a small opera- 
tion here, what about the price? 
And, what if the job is cancelled? 
What would I do with it? Stick it 
out back in the alley or walk 
around it for years while it col- 
lects cobwebs? On the other hand, 
suppose everything good happens? 
‘Specials’ still cost a lot of money, 
and, I'd have to wait a long time 
until it’s designed and built... .” 

Questions and doubts, but many 
of these can be “put down” right 
now. As a matter of fact, we think 
as we anticipate this next sentence 
that all doubts can be clarified with 
the one statement: “Specials are 
no longer specials as we used to 
know them.” Today, more and 
more, their components are re- 
arrangeable to meet the changing 
needs of the owner. This week one 
production result, next week an- 
other when the Start button is 
pressed. 

Industry has supplied itself with 
many standard machine compon- 
ents which are compatible and/or 





This article was sparked by a 
description of the machine 
shown in Fig. 2, designed and 
built by Neitlich Associates, 
Stamford, Conn. 











Fig. 2. An opposed spindle 
vertical drilling machine 
made from building block 
and plug-in components. 


interchangeable in many areas. 
This answers the problem of price 
and what to do with “the thing” 
when your production picture 
changes. And, for the most part it 
shows that design and build time 
need not be overly long. 


The machine pictured here is 
typical of a building-block-con- 
structed “special” for the large or 
small manufacturer. It drills from 
both sides of the part simultane- 
ously. The work could have 
just as easily been done with hori- 
zontal spindles had a table-top 
base been available; but as it is, 
it takes up less floor space, and is 
easy to load, and weighs less. 


The machine was built for a 
leading chain saw manufacturer 
whose particular product com- 
ponent called for two blind holes. 
Since the chain saw line comprises 
a variety of sizes, column mount- 
ing of Dumore drill heads provides 
needed flexibility. Setup is easy 
too. 
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Speaking of ease of setup, most 
power or control components have 
“plug-in” units. Should the user at 
some future time require a dif- 
ferent setup, it’s easy to unplug 
and rearrange. Rearrangement 
might even be on a different base 
using more or fewer of the exist- 
ing “hang on” components. 


As to operation: The workpiece 
for the pictured operation is lo- 
cated on pins in the fixture. The 
operator presses a foot button that 
activates two “stock” air clamps, 
which in turn operate the drill 
heads. It’s all automatic. After 
drilling they retract automatically 
and unclamp. 


The unit is equipped with a 
safety retract feature should the 
cycle be started without a work- 
piece—or without proper location 
of the workpiece. A chip blow-off 
is also provided. Although this set- 
up doesn’t include lubricant-flow 
equipment, it could easily be 
“hung-on.” —wW. E. H. 
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Mr. Production Man, 


Fig. 1. Flow of information in a computer is from the input unit, to 
the storage drum, to the processing unit, back to storage, and finally 
to output in the form of punched cards. 


Meet the Computer 


by Charles Weiner 
Assistant Editor 


AUTOMATIC COMPUTERS play 
an important role in today’s in- 
dustrial operations. Applications 
of these information machines are 
increasing so rapidly that metal- 
working managers, designers, and 
production men can no longer be 
satisfied with the “black box” con- 
cept; they realize that proper use 
of a machine depends on an under- 
standing of what makes it tick. 

Computer operations should not 
be a mystery to anyone acquaint- 
ed with the more familiar ma- 
chines of the metalworking indus- 
try. Actually, computers and chip- 
making machines are similar in 
many respects. 

A machine tool takes a properly 
loaded workpiece, and when 
equipped with proper tools, car- 
ries out operations such as cutting 


and drilling of the workpiece. 
These operations are done accord- 
ing to a pre-determined plan, as 
specified by prints or process 
sheets. The machine finally dis- 
charges a finished piece which has 
more value than the original piece. 

In a computer the workpiece is 
data which is “loaded” into the 
machine by punched cards or tape. 
Mathematical operations are per- 
formed on the “workpiece” using 
electrical and electronic circuits 
for “tools.” These operations are 
carried out according to a prede- 
termined plan or program. The 
finished product, discharged in the 
form of punched cards, is infor- 
mation of greater value than the 
original data. 

Automatic digital computers are 
capable.of processing large 
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amounts of information at high 
speeds and accuracies. They can 
combine the simple arithmetic op- 
erations of addition, subtraction, 
multiplication, and division to 


solve complex problems and can 
also make some simple logical de- 
cisions. All of these functions are 
carried out by internal electrical 


and electronic circuits. The tedi- 











Fig. 3. Binary num- 
ber system. Each 
column of boxes 
has the value 
shown at the top. 
Numbers are read 
from left to right 
by adding the value 
of each box con- 
taining a 1. The 
total value of the 
boxes is one in the 
first row across, 
two in the second, 
and five in the 
third. 
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Fig. 2. Information from a conven- 
tional engineering drawing is ana- 
lyzed and a coded program is pre- 
pared by the programmer. 


ous mental work done by men can 
be done on a computer at speeds 
measured in milliseconds. 


Arithmetic and Electricity 


The main difference between 
metalworking machines and com- 
puters is in the workpiece. It is 
easy to see how solid steel stock 
can be loaded, clamped, and ma- 
chined, but how do you handle an 
intangible such as “information’’? 


Since the tools of a computer 
are electronic circuits the infor- 
mation must be put into a similar 
form. A special kind of arithmetic 
enables us to convert information 
into the necessary form for inter- 
nal use in the machine. In this 
method all numbers can be ex- 
pressed in terms of 0 and 1 and 
are therefore called binary num- 
bers. 


A form of binary arithmetic 
often used in the design of com- 
puters is the 8-4-2-1 system. Four 
columns are set up, each corres- 
ponding to a number (see Fig. 3). 
To write the number one, a 1 is 
placed in column one and zeroes 
are placed in the eight, four, and 
two columns. To write the number 
two, a 1 is put in column two and 
zeroes in the other columns. The 
number five would be written as 
a 1 in the four column, a 1 in 
the one column, and zeroes in the 





Fig. 4. Simple circuits can be used 
to represent numbers. A closed cir- 
cuit represents a 0 in a box and an 
open circuit is used for a 1 in a box. 
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other columns. Eleven can be writ- 
ten as a 1 in the eight column, zero 
in the four, 1 in the two, and 1 in 
the one column. In each instance, 
adding the assigned values of the 
columns equals the number. Com- 
binations of these four-column 
setups are used to represent larger 
numbers. 

Information in the form of num- 
bers can be represented electrically 
using the 0 and 1 arrangement. 
Vacuum tubes, electrical circuits, 
and even wall light switches are 
basically two-state devices. When 
the circuit is closed, current flows; 
when it is open current does not 
flow. A closed circuit corresponds 
to 0 and an open circuit corres- 
ponds to 1. The number five, then, 
would be written in binary form 
as 0101 and could be represented 
schematically by a row of four cir- 
cuits in this order; closed, open, 
closed, open, (see Fig. 4). 

Information which can be put 
into numerical form can thus be 
used in the computer in the form 
of electricity. Actually computers 
use complex circuits which are re- 
lated by timing devices. Special 
circuits control the transfer of the 
information within the machine; 
other circuits operate according to 
laws of mathematics and logic to 
change the information. 


Preparing the Input 


Let us follow a complete com- 
puter cycle to see how information 
is prepared, loaded, processed, and 
discharged. 

The first step is to determine ex- 
actly what information you already 
have and what it is you are look- 
ing for. Once the problem is clear- 
ly defined it is analyzed and put 
into mathematical form. From this 
point on, all of the information is 
expressed symbolically. For a sim- 
ple example, the problem of find- 
ing the cost of one part if 10 parts 
cost $100 can be expressed sym- 
bolically as 100 = 10. 

After the problem is converted 
from English language to math- 
language a set of instructions is 
prepared to tell the machine how 
to solve the problem. This list of 
instructions, or programs, is put in 
the form of a coded “machine lan- 
guage.” On many computing ma- 
chines each “word” of the machine 


Fig. 5. Coded programs are transferred to key punched cards. 


language is represented by a ten- 
digit number. 


The words, which represent both 
the data to be used and instruc- 
tions on what to do with this data, 
are transferred onto cards or tape. 
This is done by punching holes in 
appropriate places on cards or pa- 
per tape, or by sensitizing spots on 
magnetic tape. Information from 
the external world is thus stored 
in the form of machine language 
symbols. 


When the preparatory steps of 
analyzing, programming, and card 
punching are completed, the infor- 
mation is ready to be loaded into 
the computer. Cards or tapes are 
loaded into the input unit where 
the machine language symbols are 
converted into electrical signals. 
Information from punched cards 
or tape is “read” into the machine 
by small wire brushes which pass 
over the card. When the brushes 
pass over a hole they come in con- 
tact with a source of electricity 
and produce a signal. If magnetic 
tape is used as the input medium, 
an electromagnetic reading head 
induces a signal each time a sensi- 
tized spot passes over it. 


Machine Has A Memory 


Signals from the input unit go 
to the “memory” or storage of the 
computer. The function of this part 
of the machine is to retain infor- 
mation to be processed and also 
the directions for processing. It can 
be thought of as a wall rack con- 
taining many small pigeon holes. 


Each instruction or data word is 
transmitted from the input unit to 
a specific pigeon hole. 

One type of computer storage is 
a magnetic drum. It operates on 
the same basis as magnetic tape in 
a tape recorder, except that the 
magnetic coating is spread over a 
cylindrical drum and many heads 
are used both for playback or 
“reading” and recording or “writ- 
ing.” A signal from the input 
causes the recording head to sen- 
sitize spots on a specific location 
on the drum. The drum rotates so 
that all regions are available for 
use and many pigeon holes can be 
used for storage. 


Another type of storage consists 
of an array of small magnetic cores 
which are given polarity in one 
of two directions in response to 
electrical signals. Vacuum tubes, 
and electrostatic tubes can also be 
used for internal storage of infor- 
mation. 


Words read into storage by the 
input unit can be supplemented by 
information from prewired plug- 
boards which are inserted into the 
machine. Wire cords are plugged 
into the terminals of the board so 
that when it is inserted into the 
machine signals are sent directly 
to storage. 

When all instructions and data 
have been read into storage the 
operator presses the “start”? button 
and the machine goes into action. 
It carries out the program auto- 
matically under its own control. 

How the machine accomplishes 
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this may be understood more 
clearly by taking a human exam- 
ple. Suppose that the plant mana- 
ger was going on a trip for sev- 
eral weeks. He needs to give in- 
structions to his engineer so that 
the work will be carried on prop- 
erly while he is gone. Unfortu- 
nately, the engineer does not speak 
English, but, like all engineers he 
does understand numbers. 

To solve the problem of com- 
munication the manager sets up a 
rack of pigeon holes and numbers 
them from one to one hundred. In 
each box he puts a piece of paper 
with a ten-digit number written on 
it. The number is part of a code 
understood by the engineer. When 
the manager leaves he tells the 
engineer to look in box number 
one for his first instruction. 


The number in the first box is 
broken down into three parts. The 
first two digits tell him what to do, 
the next four tell him on what to 
do it, and the final four digits tell 
him in what box he will find his 
next instruction. A number such 
as 68 0083 0002 might mean per- 
form the milling operation speci- 
fied on the order slip found in box 
number eighty-three and go to box 
number two for your next instruc- 
tion. Box number two will have 
another instruction in the same 
form and will refer to another box 
for the next operation to be car- 
ried out. In this way, all operations 
are done in the proper sequence 
while the manager is away. 


Automatic Internal Control 

The control circuits in a com- 
puter are similar to the engineer 
and wall rack example. They ex- 
tract an instruction word from a 
storage location on the drum and 
transfer it to a temporary storage 
register. The instruction is exam- 
ined and information is moved and 
processed within the machine as 
specified by the instruction. After 
completion of the operation the 
next instruction is carried out in 
the same manner. 

For example, the instruction at 
the first location might say: add 
the contents of location 10 to the 
contents of location 20 and store 
the results in location 30. The com- 
puter looks into location 10 and 
finds the number 80 there. It then 
finds the number 75 in location 
20. Both numbers are moved to the 
adding unit which produces the 
sum 155. This result is then stored 
in location 30, and the computer 
goes on to the next instruction. 

Of course the actual numbers are 
not at the storage locations, but 
only their symbolic representations 
in the form of the magnetic polari- 
ty at the particular spot on the 
drum. In carrying out the first in- 
struction the storage drum rotates 
until the spot corresponding to lo- 
cation 10 is under the reading head. 
The state of magnetization of this 
spot induces a current and sends a 
signal to the adding circuit. 

Another rotation of the drum 
to location 20 yields another signal 


Fig. 6. After the cards are inserted into the input unit the operator 
presses ‘‘read’’ button on computer console. 
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to the arithmetic unit. The adding 
circuit, operating according to the 
laws of addition, combines the sig- 
nals to produce a new word cor- 
responding to the sum. The sum 
signal is transmitted back to the 
drum and read into location 30. 

If the machine is later instructed 
to discharge the contents of loca- 
tion 30, the drum rotates, the spot 
is read, and a signal is sent to the 
output unit. At the output unit the 
signal is converted to symbols on 
cards or tape and discharged. The 
symbols will correspond to the 
sum of 80 and 75 or 155. 

Output of a computer is usually 
in the form of cards or tape al- 
though other methods are also 
used. This phase of the operation 
is the reverse of the input process. 
The control circuits send signals 
to the output unit where they are 
converted to punched card or tape 
form. These output media can ei- 
ther be translated into numbers by 
a special unit or can be used as the 
input for another cycle. Output 
cards from an IBM 704, for exam- 
ple, are converted to control tapes 
which direct the operation of auto- 
matic contouring machines. 


Circuits Are Building Blocks 

The basic principles of computer 
operation, presented in only a sim- 
plified form here, are not very 
difficult to comprehend. What does 
seem amazing is the extent of the 
results that can be obtained when 
the mathematician and the elec- 
trical engineer combine their skills 
to produce an intricate network of 
ingenious circuitry based on these 
principles. 

Today’s automatic’ electronic 
computer can solve complex prob- 
lems involving higher mathematics, 
examine all possible combinations 
of variables and select the best, 
and manipulate thousands of sym- 
bols at lightning-fast speeds. Its 
built-in Quality Control system al- 
lows the computer to check its own 
accuracy, keep track of all inter- 
nal actions, and modify its own 
instructions. 


Sub-Routines 

Many techniques are used by 
computer designers and program- 
mers to enable the machine to ac- 
complish these feats. One of these 
methods is the use of special pro- 
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grams stored in the memory drum 
to carry out specialized series of 
operations which are likely to be 
used repetitively. These special 
internal programs are called sub- 
routines and are similar to sub- 
assembly operations in manufac- 
turing. In industry, certain com- 
ponents are fabricated in sub-as- 
sembly operations and then be- 
come part of an over-all assembly. 
In a computer, information requir- 
ing special operations is processed 
according to a series of instruc- 
tions making up the sub-routine, 
and the results of these operations 
are moved back into the regular 
routine or program for further 
processing. 

For example, finding the square 
root of a number is accomplished 
in a computer by a combination of 
addition, subtraction, multiplica- 
tion, and division operations. These 
operations are essentially the same 
for finding the square root of any 
number. 

Instead of preparing an instruc- 
tion for each of the necessary op- 
erations every time a square root 
of a number is needed, the instruc- 
tions are pre-wired into the ma- 
chine or stored on a special section 
of the drum. The square root of 
any number can then be found by 
an instruction which initiates the 
processing of the number by the 
square root sub-routine. Only a 
few instructions are needed to 
transfer control to and from the 
sub-routine circuits. 


Computing For Tape Control 


The functions of a computer are 
being successfully utilized in the 
preparation of control tapes for 
numerically controlled machine 
tools. Control tapes direct the com- 
plete operation of the machines by 
specifying in the proper sequence 
the path of the cutting tool, flow 
of coolant, feeds and speeds, and 
auxiliary functions. The control 
unit of the machine tool reads the 
tape, converts the punches into 
electrical energy, and produces 
corresponding output signals to in- 
itiate movement on the machine 
itself. In a complex operation such 
as three dimensional milling, the 
computer’s services are necessary 
to plot the points along the path 
of the cutting tool, and to relate 


Fig. 7. The tape 
prepared by the 
computer is loaded 
into the control 
unit of the milling 
machine. 


this path to the variables of the 
process. 

Preparation of the control tape 
starts with the part-programmer 
who prepares data and instructions 
for the computer based on a con- 
ventional engineering drawing of 
the part to be machined. The in- 
formation he takes off of the draw- 
ing includes the x, y, and z co- 
ordinates of known points along 
the curves to be produced, overall 
dimensions of the part, location 
and depth of holes, and specified 
tolerances. Other information he 
needs includes the diameter of the 
cutter, location of clamps, and 
coolant requirements If the job of 
selecting feeds and speeds is left 
to the computer, information on 
the material must also be included. 

The program prepared by the 
part-programmer instructs’ the 
computer to calculate the addition- 
al points on the curves which are 
needed to accurately control the 
movement of the milling cutter. 
This is usually done by sub-rou- 
tines stored in the computer, so the 
programmer only has to specify the 
known points and the type of curve 
to be generated. Information on 





coolant flow and other functions is 
programmed so that it will appear 
in proper sequence in the output 
of the computer. 

A computer’s output thus be- 
comes the input to the control unit 
for an automatic milling machine. 
An English translation of the com- 
puter output (control tape) might 
be of this type: “Move the tool to 
the starting point, turn on coolant, 
turn on spindles, go right with the 
tool to point 1 (x, y;, Z,), to 
point 2 (Xo, Yo, Z2),... .” If these 
closely spaced points were to be 
calculated without the aid of the 
computer it would require the ex- 
penditure of a great amount of 
time by highly skilled personnel. 
This would be especially true for 
irregular curves requiring many 
complex calculations. 

The computer is an effective 
tool when used properly. Taking 
time out to understand it now can 
save a great deal of time in the 
future. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 
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Fig. 1. The tape is loaded into the 
milling machine control unit by 


the machine operator. 


Tooling Up the Numerically 


THE NUMERICAL CONTROL 
system is as drastic a change in 
the way of manufacturing as any 
industry has ever undertaken, and 
it is natural that such a big change 
in method would require a period 
for solving technical problems. To 
understand the problems connect- 
ed with tooling up the tape con- 
trolled machine, the factors that 
make such tooling different from 
conventional tooling should be 
examined. The following obser- 
vations are taken from about two 
years’ experience with Bendix 
controlled Kearney & Trecker 
profilers at the Lockheed Georgia 
Plant. 

Tape control on a profile mill- 
er involves, simply, moving the 
cutter from one point to another 
automatically. The machine mo- 
tions are controlled by electrical 
signals transmitted by the tape. 
Each electrical impulse actuates a 
machine motion. 

The part programmer initiates 
the series of steps which ultimately 
lead to production of the control 
tape. He must have accurate in- 
formation on such things as the 
dimensions of the part, location of 
the tool’s starting point, position- 
ing of stops and clamps, and size 
of the cutter. The milling machine 
does exactly what the control tape 
“tells” it to do. Since the control 
tape is only as accurate as the in- 
formation from which it is pre- 
pared, proper machining of the 
part demands that actual locations 
and sizes agree exactly with the 
data used by the programmer. 


Locating the Cutter 

Accurate location of the starting 
point of the cutter is important 
since the cutter motions are speci- 
fied as distances along three di- 
mensional rectangular axes on the 
workpiece. All movements are 
based on the distance from the 
fixed origin of the coordinate sys- 
tem. 

Two alternative methods for ac- 
curately locating the starting point 
were considered: One was to place 
an index button on each mill fix- 
ture so that the cutter could be 
given its initial position in rela- 
tion to stop positions on the fix- 
ture. 


The other alternative, adopted 
by the Georgia Lockheed Plant, 
was to build a “stool” or new table 
top on top of the old one, with an 
accurate 10” bushed hole pattern. 
An index button was designed to 
fit any of the bushed holes. Co- 
ordination with the position of the 
part to be machined is obtained 
by providing every mill fixture 
with tooling holes spaced by a mul- 
tiple of 10” to match two corres- 
ponding holes in the “stool.” The 
advantage of this arrangement is 
the reduction in time necessary to 
locate the cutter over the index 
button. 

The tape always signals the cut- 


Fig. 3. Two fixtures are mounted to ‘“‘stool’’ because miller is pro- 
grammed to mill the front side of one piece and the back side of 
another. Note index button (arrow). 
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Fig. 2. Milling machine (A), “‘stool”’ 
(B), and control cabinet (C). 


Controlled Milling Machine 


ter to return to the index button 
or “home base” after completion 
of machining. Thus the tool is in 
position when the next fixture is 
mounted. Movements from one in- 
dex button to another may be han- 
dled by the movement counter on 
the machine console, again avoid- 
ing the necessity of locating the 
cutter by indicating around a new 
button. 


Another important N-C consid- 
eration is that the holding fixture 
for numerically controlled opera- 
tions must hold the part at pre- 
cisely selected points. It is there- 
fore generally necessary to call for 
much closer tolerances in the con- 
struction of milling fixtures in- 
tended for the tape controlled mill- 


Fig. 4. 


ing machine. Obviously, if clamps 
or stop positions are not exactly 
where the programmer thinks they 
are, the part will not be machined 
properly. 

Since the tape only describes 
the path of the cutter, we also 
found that the cutting tool must 
be sized accurately. This involves 
new standards of cutter control to 
insure that the programmer knows 
what sizes are available and the 
machine operator uses the size 
tool specified. 


Tape Preparation 


Preparation of the control tape 
is often a stumbling block to put- 
ting numerically controlled profil- 
ing into operation. The advantages 


Solid stock from previous picture is being transformed to 


complex part by tape controlled miller. 


by Joseph Albert 


of numerical control would be 
quickly dissipated if a man had 
to calculate manually all of the 
data that must appear on tape. 


First the part programmer trans- 
lates the dimensions of the part 
into the “language” of numbers 
and symbols. He also describes 
process variables such as feed, 
speed, cutter size, and coolant flow. 
His list of instructions, or manu- 
script, is transferred to punched 
cards, which are read into an IBM 
704 computer. 


The computer calculates the X, 
Y, and Z coordinates of small 
straight line elements which close- 
ly approximate the curves or arcs. 
specified by the part drawing. 
These are punched into cards 
which are then converted to punch- 
ed control signals on tape. 


The control tape is threaded in- 
to the control unit of the machine, 
and as it unreels it actuates elec- 
trical and hydraulic signals which 
control the machine’s motions. 


Tool engineers concerned with 
preparing control tapes for con- 
touring work were introduced to 
the digital computer. This was a 
somewhat overwhelming introduc- 
tion at first, but the computer 
promises to be one of the most 
powerful tools at his disposal. Oth- 
er problems, such as mounting and 
placing the fixture, are fairly me- 





Mr. Albert is a Manufacturing 
Research Engineer at Lockheed 
Aircraft Corporation’s Mariet- 
ta, Georgia, plant. 
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chanical and easy to solve, but the 
use of the computer is a complex 
project that goes beyond the mat- 
ter of one solution. 


Many users of numerical con- 
trol prefer to bypass the problems 
associated with computers, or to 
“contract” work with tapes al- 
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Fig. 5. Use of tooling tabs at the 
top and bottom of the workpiece is 
a common technique for holding it. 
The part on the left is rough ma- 
chined, the other is finished. 


ready furnished by larger firms. 
These companies take advantage 
of pre-programmed control tapes 
or they send out the programming- 
computing-tape preparation phases 
to specialists who supply finished 
ready-to-use tapes based on the 
particular part requirements. 

With the recent development of 
the APT (Automatically Program- 
med Tools) system by the Aero- 
space Industries Association and 
Massachusetts Institute of Tech- 
nology, it will soon be possible for 
small companies to program parts 
in the simplified APT language, 
send the manuscript to some com- 
puter installation having the APT 
program, and receive a machine 
control tape ready for use at a 
nominal cost. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 





New Executive 
Line-Up for 
NMTBA 
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A. C. Mattison 


Alan C. Mattison, president of 
Mattison Machine Works’ was 
elected president of the National 
Machine Tool Builder’s Associa- 
tion at its 58th Annual Meeting 
held at The Greenbrier Hotel. 

Everett M. Hicks, vice president 
and general manager of the Grind- 
ing Machine Division of the Nor- 
ton Company, was elected first 
vice president, and Francis J. 
Trecker, president of Kearney & 
Trecker Corporation, was elected 
second vice president. Graham E. 


F. J. Trecker 


G. E. Marx 


Marx, vice president and general 
manager of the G. A. Gray Co., was 
re-elected treasurer. Grayson M. 
Stickell, president and general 
manager of Landis Machine Com- 
pany, was elected secretary. 


New directors elected include 
Mr. Trecker, John F. Herkenhoff, 
president of the Minster Machine 
Company, and Hayward A. Gay, 
vice president of The Cincinnati 
Milling Machine Company. Ludlow 
King was re-elected executive vice 
president of the association. 


G. M. Stickell 


Sy 
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smaller lots than ever before. With new CINCINNATI Telematic adi Gude 


Gay, by merely inserting plugs in a panel board. If desired, a mask can 
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table and spindle carrier, Telematic provides for auxiliary opera- 
tions such as fixture clamping or indexing. A row of 24 holes 
opposite each machine function allows the operator to plug in 
complex automatic cycles involving up to 24 events. Additional 
panels, like the two-unit illustrated, can be supplied. 

Telematic is the newest, most versatile and simplest of the oper- 
ator-controlled programming methods. It is available on CINCIN- 





NATI 100 and 200 Series HyPowermatic Milling Machines. For New CINCINNATI 100 
details, write today for catalog M-2020-1. Milling Machine Divi- a . ge gga 
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Fig. 1. Spinning a 12’ Weather Bureau radar reflector. 


Spinning ‘Big Stuff’ 


SPINNING IS AN OLD PROCESS, 
one that has survived industrial 
progress changes and grown to oc- 
cupy an indispensable role in In- 
dustry. Basically, it is the form- 
ing, over a mandrel, of a spinning 
disc of metal to the mandrel’s 
shape. The metal flows ahead of 
the tool before the ever changing 
tool pressure areas. Pressure is 
created by a “spinning stock” or 
“levered” roller. 

An important improvement ap- 
plied recently to the old process 
by Torngren is the addition of a 
hydraulic system to increase tool 
pressures and control tool travel. 
Cylinders 90° apart are used for 
the compound travel of the form- 
ing roller (tool). 

On light gauge metal the spin- 
ning pressure is achieved by using 
200 psi air; whereas, hydraulic 
pressure in the same cylinder is 
used for cold forming the heavier 
metals up to 5%” thick. Mecatorn* 
spinning lathes, with fluid power, 


*Contraction of mechanical and 
Torngren; copyrighted. 


-- Hot 


and 
Cold 


by K. Casavant 
and F. F. Fabio 
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take away the human effort and 
offer repeatability in spinning 
heavier metals that cannot be 
spun by hand. With tool pressures 
upwards to 200,000 psi, incremen- ’ 
tal plastic deformation of metals, 
such as %” thick stainless steel and 
%” thick aluminum, can be 
achieved. 


Once the tool pressures, speed, 
and point of in-process annealing 
have been established, production 
spinning is only a question of push- 
ing a button or operating a con- 
trol valve. The process can be 
described as semi-automatic, with 
control of the forming tool in the 
hands of the operator at all times. 

In- process annealing, where 
necessary, is most important. The 
machine operator must determine, 
through experience, when the part 
should come off the lathe for an 
anneal. Otherwise irreparable 
damage can be done when a part 
has been work hardened too much. 
For any like configuration of the 
same metal the in-process anneal 
point will be the same, provided 
uniform pressures and tool travel 
are employed for successive parts 
—characteristic of power control, 
which provides maximum defor- 
mation before annealing. This is 
in contrast to the lack of control 
during hand spinning, which varies 
with each operator. 

Parts such as combustion cham- 
bers and exhaust nozzles are rough 
machined inside and out from 
solid billets or forgings before 
spinning. The spinning gives bet- 
ter metallurgical characteristics 
and eliminates chip-making finish 
operations. Since the inside con- 
tour of the part bears against a 
polished mandrel it will assume 
the same degree of finish. 

One particular part was former- 
ly contour machined from a 5’ dia, 
14” deep cone with a 3” thick wall. 
It is still made from 321 stainless, 
but now it’s being spun from a 


... Continued on page 55 





Mr. Casavant and Mr. Fabio 
are Managers at the C. W. 
Torngren Company, Inc., Som- 
erville, Mass. 
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immediate Delivery of new tooling and replacement punches and 
lies is an absolute necessity to keep production rolling. That is 
yhy Punch Products has appointed strategically located repre- 
ntatives to stock complete, standard UNIPUNCH Hole Punching 
ad Notching Units including punches, dies and parts. Take advan- 
tage of this “plus” by standardizing on UNIPUNCH tooling. 
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Kearney & Trecker MILWAUKEE-MATIC 
with speed and accuracy far beyond 
human ability. Modern control is just 

a part of the new MILWAUKEE-MATIC 
manufacturing concept that changes 
production schedules from*Months to 
Minutes. The MILWAUKEE-MATIC is 
a complete machining center which 
unifies milling, drilling, boring, reaming 
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numerically controlled unit. 
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Fig. 2. Spinning PH15-7 MO Alloy, at 
1600°F, for a rocket motor closure. 


5’ dia %4” thick disc without first 
contour machining. The complete 
cost of the part by the present 
method is no more than the cost 
of the scrap previously thrown 
away, to say nothing of the addi- 
tional cost of machining. 


In close association with this, 
Mecatorn machines are used for 
pre-forming blanks that must of 
necessity be machined to the finish 
shape. This can be done without 
the use of expensive press dies. 
Blanks are spun to assume the gen- 
eral configuration of the part, and 
then finish machined to extremely 
close tolerances. This procedure 
has been successfully employed 
with numerous missile parts. 

Tolerances possible will vary 
with tooling employed, part size, 
part configuration, and type of ma- 
terial used. For instance on a 
stainless steel venturi section, us- 
ing a hardened steel mandrel ap- 
proximately 10” in dia, tolerances 
as close as +0.0015” were achieved. 


There is a distinction between 
this process and other processes 
that use tremendous pressures to 
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extrude or shear-form material 
between a roller and mandrel. The 
Mecatorn process is spinning. This 
process forms shapes involving 
curves and re-entrant contours, as 
well as spinning conical and spher- 
ical sections, without the problems 
and expense of determining a pre- 
formed blank having a varying 
wall thickness. It should be noted 
that in using this process, final 
part wall thicknesses will vary de- 
pending on configuration. 

Within the realm of probability, 
future spinning lathes will be 
capable of cold forming metals 
over 1%” thick up to 10’ in dia. 
Now equipment will handle %4” 
aluminum at 16’ dia and %” stain- 
less steel of 7’ dia. Under proposal 
is a lathe to cold form metals 1” 
thick and 10’ in dia—further de- 
velopment will offer an even 
broader scope. 


A Case at Hand 


In search of a way to form large 
heads (65” dia) for solid propel- 
lant rocket cases made of the new- 
ly developed high strength steels 
a unique hot spinning method was 
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advanced. The metals to be spun 
were Armco PH15-7MO and Alle- 
gheny-Ludlum AM 355. They had 
an 83” dia by 0.290” thick starting 
size, and were hot spun to 65” 
hemispheres with a depth of 25”. 
Thickness reduction was approxi- 
mately 30%, and configuration tol- 
erances were held to +0.020”. 

Considerable difficulty was en- 
countered using standard cold 
spinning techniques due to the 
rapid work hardening that took 
place. One pass of the tool work 
hardened the metal to such an ex- 
tent that it would not move on suc- 
ceeding passes. This necessitated 
annealing after every pass and 
consumed much time and expense. 
Also it was noted that extreme 
thinning was taking place. 

Torngren engineers found that 
heating the metal, while mounted, 
made flow easier and required less 
passes. And, the thinning was re- 
duced. Difficulties arose, how- 
ever, when it was learned that 
heating for optimum results would 
be around 1600°F. The problems 
were protection for the operator, 
the machine, and the plant itself. 
The use of steel mandreis was 
mandatory, and the operator, who 
had to stand within two feet of the 
work, had to be equipped with an 
aluminized asbestos suit. In addi- 
tion the suit had to have air cir- 
culate through it. To protect the 
machine and the building, double 
walled stainless steel panels were 
used. 

The high temperature was main- 
tained by the use of a propane 
oxygen flame distributed by four 
torches for uniform heat. Temper- 
ature was determined by a pyro- 
meter which indicated when they 
were up-to-heat. At 1600°F a tool 
was moved into the blank and 
forming around the mandrel in one 
pass was easy. This was repeated, 
and by changing mandrels the 
blank was brought down on the 
finish mandrel. At this point, the 
part was stress relieved and a fi- 
nal pass made, cold, properly siz- 
ing it to the finish mandrel. Two 
breakdown mandrels were used to 
reduce the dia step by step before 
the finish mandrel was employed. 

To our knowledge no one had 
been able to form these metals in 
these sizes before. ota 
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Basis 


Fig. 1. Eight-inch saw blades are 
uniformly etched with heavy-black 
and fine-line characters. Saw blank 
on the fixture under the cartridge 
head is ready to be marked. 


AUTOMATED EQUIPMENT is 
putting electrolytic stencil mark- 
ing methods into production lines. 

A large auto manufacturer, who 
had been using pressure-sensitive 
labels for replacement parts iden- 
tification, discovered they were 
replacing more than $40-million 
worth of bootleg parts annually. 
The company changed to automatic 
permanent marking, with a code 
identification in the trade mark. 
Now any part returned with a per- 
fect trade mark announces itself 
as a forgery — the marking has 
not been modified according to 
code. 

At Black & Decker’s Towson, 
Md., plant an automatic marker 
imprints a bold, heavy, 42 sq. in. 
trade mark on circular saw blades 
(Fig. 1). Only a few seconds are 
required to etch the mark on each 
blade and one stencil can be used 
to mark thousands of blades. 

Prior to adoption of automatic 


marking, the saw blades were 
marked by a manual process. Be- 
cause of the large mark surface 
area involved, a rocker pad was 
required to make a progressive 
stencil etch. The operation was 
subject to the operator’s skill in 
hand-rocking the pad. 

For automatic hand feed mark- 
ing, the operator simply locates 
the saw blade in the fixture to 
trigger the cycle. Because stencil 
pressure and length of dwell are 
preset, marking quality is consis- 
tent. 

Marking precision ball bearing 
parts posed a problem at the Bar- 
den Corporation, Danbury, Conn., 
until the company adopted use of 
an automatic instrument. Previous 
methods involved hand etching 
which proved extremely slow and 
again were largely dependent on 
operator skill in positioning and 
controlling the stencil. 

Stamping was impractical be- 
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cause the hardened and finished 
parts would be subject to distor- 
tion and damage. Today parts are 
marked accurately around the out- 
er circumference or on the flat face 
of bearing rings, and with little 
dependence on operator skill (Fig. 


Fig. 2. Fine-line markings are auto- 
matically etched around circumfer- 
ence of precision ball bearings. 
Saddle-type spring-action stainless 
steel cartridge head brings stencil 
in contact with curved surface. 
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2). Bearing races as small as 3/8” 
dia are successfully marked by 
other users. 

Employed for purposes in addi- 
tion to parts numbering, electro- 
lytic marking identifies production 
runs, lot numbers, special treat- 
ments, radial play, surface hard- 
ness, and similar data. 

Heart of the Lectroetch auto- 
matic marker that’s being used for 
these purposes is a motor-operated 
ram, to which is attached a car- 
tridge containing stencil and elec- 
trolyte fluid. The left-hand case 
mounted on the instrument frame 
houses a transformer, full-wave 
rectifier bridge circuit, voltmeter, 
ammeter, indicating light, and an 
ac-de switch. The other case holds 
the adjustable timer, variable volt- 
age transformer, on-off switch and 
its indicator light, and an automat- 
ic-manual selector switch. Ram 
travel is actuated by a capacitor 
reversing torque motor, which in 
turn is actuated by the timer. 

In addition to its ability to af- 
ford uniform adjustable stencil 
pressure and dwell, principal ben- 
efit of the instrument is its ability 
to feed parts automatically. It can 
be converted from hand feed to 
index or to magazine feed in less 
than 15 min. 

Simpler parts need only be mag- 
azined for gravity feed to the 


marking table. They are then ad- 
vanced under the stencil with a 
finger mechanism synchronized 
with ram travel. At the end of the 
cycle, the marked part is auto- 
matically ejected as the next part 
advances to marking position. 

In marking carbide throwaways 
an adjustable magazine that ac- 
cepts triangular, square, and cir- 
cular shapes is used. Regrinding 
does not affect the mark, as the 
electrolytic process penetrates the 
flat carbide surface to a depth of 
about 0.0004”. Carbide marking by 
the automatic process, incidentally, 
shows remarkable economies. The 
best manual rate of electrolytic 
marking is under 400 pcs/hr. The 
rate with automatics is as high as 
1200 pces/hr, with fewer rejects due 
to imperfect marks. 

For index feed, pockets are set 
in a 12” to 15” dia plate which 
rotates under the ram. Table stops 
are programmed by a ratchet ar- 
rangement under the plate. Irreg- 
ularly-shaped parts that do not 
lend themselves to magazining are 
held in proper marking position in 
the individual pie-shaped pockets 
on the rotating plate. As the fin- 
ished part rotates from under the 
ram-held cartridge, an ejecting pin 
raises it from the pocket and it is 
brushed from the plate by an ejec- 
tor bar. 


Fig. 3. Sliding carriage fixture for 
automatic marking of radius gages. 
Two-position template on fixture 
loads from both ends, and switches 
are arranged so that marking cycle 
is initiated when carriage is moved 
to either end. 


Irregularly shaped parts can be 
supported in molded epoxy plastic 
fixtures. To mold pockets for hold- 
ing jet blades, for example, Lectro- 
etch uses modeling clay, waxing 
the impression for mold clearance, 
then casting the plastic in a pie- 
shaped segment in the modeling 
clay mold. The same mold is used 
to cast as many segments as need- 
ed. 

As a further aid to automatic 
electrolytic marking, users can 
prepare a job card for each appli- 
cation that requires special setup. 
Information is coordinated with 
calibrations on the upper and low- 
er ram limits, fixture actuating 
linkage, timer and power settings. 

A job can be set up and run, 
then duplicated months later, re- 
quiring reference only to the job 
card. For complete simplification, 
photos can be used to show the 
type of fixture employed. Cali- 
brations are indicated as call-outs 
leading directly to the part where 
the setting is to be made. 

Marking shortcuts such as these 
make the difference between an 
economical, accurate process and 
slow, costly methods. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 











Who Owns ' 


IN A DECISION of the ever re- 
curring controversy between em- 
ployees and employers over the 
ownership of an employee’s inven- 
tion, a Federal court recently made 
this brief summary of the law: 

“There is some popular notion 
that so far as concerns inventions 
employees sell their brains to their 
employers. But that is not the law. 
On the contrary the Supreme Court 
has thoroughly established that 
while certain shop rights in inven- 
tions made by an employee while 
engaged in the work of his em- 
ployment may accrue to the em- 
ployer, no title thereto passes un- 
less there be a plain and unam- 
biguous contract obligation by the 
employee to turn it over to his 
employer. Only by such a contract 
can title to the employee’s inven- 
tion be obtained.” ! 


ideas vs. Application 

That court may well have had 
in mind a famous decision ren- 
dered by the Supreme Court only 
a year before. In its definition oi 
the term “shop right” it said, 
“Though the mental concept is em- 
bodied or realized in a mechanism 
or a physical or chemical aggre- 
gate, the embodiment is not the 
invention and is not the subject 
of the patent. 

“The distinction between the 
idea and its application in prac- 
tice is the basis of the rule that 
employment merely to design or 
to construct or to devise methods 
of manufacture, is not the same as 
employment to invent. 


by Albert Woodruff Gray 


“Recognition of the nature of 
the act of invention also defines 
the limits of the so-called shop 
right, which, shortly stated, is that 
where a servant, during his hours 
of employment, working with his 
master’s materials and appliances, 
conceives and perfects an inven- 
tion for which he obtains a patent, 
he must accord his master a non- 
exclusive right to practice the in- 
vention.” 


In this instance two government 
employees were engaged in re- 
search at the Bureau of Standards’ 
radio labs relating to the remote 
control by radio of bombs and tor- 
pedoes. While working on that 
problem they were also consider- 
ing the possibility of substituting 
ordinary alternating current for 
the battery current then used in 
radio operation. 


They succeeded, and a patent 
was issued to them. Later, when 
they refused to assign this patent 
to the government, a suit was 
brought to compel the transfer. In 
its consideration of this situation 
two features of the law governing 
inventions of employees developed 
with the facilities and on the time 
of employers were before the court. 

“One employed to make an in- 
vention, who succeeds during his 
term of service in accomplishing 
that task,” said the court, “is bound 
to assign to his employer any pat- 
ent obtained. The reason is that he 
has only produced that which he 
was employed to invent. His in- 
vention is the precise subject of 
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the contract of employment. A 
term of the agreement necessarily 
is that what he is paid to produce 
belongs to his paymaster.” 

In contrast to such a situation 
is one in which no duties of this 
character are imposed on the em- 
ployee. Of this feature the court 
added, in holding these employees 
the owners of the patent and en- 
titled to the benefits of their in- 
vention, “. . . if the employment 
be general albeit it cover a field 
of labor and effort in the perform- 
ance of which the employee con- ™ 
ceived the invention for which he 
obtained a patent, the contract is 
not so broadly construed as to re- 
quire an assignment of the pat- 
ent.” 2 


All right . . . go ahead! 


A similar situation was recently 
before an appellate court of New 
York State. It involved the claim 
of a private employer to an inven- 
tion by the manager and superin- 
tendent of his factory. The manu- 
facturer had been engaged in the 
production of fuse storage cans for 
the armed forces. 

The United States Ordnance Bu- 
reau suggested the substitution of 


... Continued on page 62 





Mr. Gray is a lawyer and legal 
writer, having graduated from 
Yale and New York Law 
School, practiced law for 15 
years, and written “Purchase 
Law Manual” and numerous 
articles, including “Restrictions 
on Patent Licenses” in the Nov. 
59 T&P. 

















for grass roots economy 
you just cant match this 
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facts and figures prove it! en 


Cold, hard statistics leave no doubt. Wherever per- 
formance data and cost records are compared, the 
Series A Inclinable is way out front in parts pro- 
duced per dollar expended. 


On the most demanding jobs... where the clutch 
is engaged and disengaged at every press stroke... 
where three-shift operation continues day after day 

..no OBI can even approach it in thrifty operation, 
fool-proof simplicity, and safety. Readily under- 
standable are the reasons why: 


Niagara’s famed, multi-point mechanical sleeve 
clutch picks up the load on 14 engaging jaws, 
applying the driving force concentrically without 
keys or pins. Instant engagement and maximum 
productive strokes per minute are assured. 


There are no complicated electrical circuits, 


relays, limit switches or solenoids ... no palm 
buttons, air valves or rotary air connections. In fact 
no air is consumed. 
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With fewer parts and simpler construction, there’s 
less to go wrong, less to repair or replace. As a result, 
this is not only a more economical press to operate, 
but a much safer press as well. Records of thousands 
of presses are factual proof that the Niagara 
mechanical sleeve clutch is unequaled in safety 
and reliability. 

Built in 13 standard sizes, with shaft diameters 
from 11%4” to 642” and capacities from st to 190 
tons, Niagara Series A Presses can be 7 
readily equipped with numerous acces- 
sories for individual requirements. 

GET THE FACTS AND FIGURES. WRITE FOR NEW 
BULLETIN 58N 





NIAGARA MACHINE AND TOOL WORKS - BUFFALO 11, N. Y. District Offices and Distributors Everywhere 
CIRCLE INFORM-A-GRAM KEY NO. 59 
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Announcing the 


MANUAL OF 
MACHINABILITY AND 
TOOL EVALUATION 


by Antoni Niedzwiedzki 


SAVE $1.00 ON Machining Consultant 10-DAY EXAMINATION 
PER COPY PRICE! Pe, Nee ALLOWED. Manual Is 
If Your Order Is Returnable For Full Credit 


AVAILABLE AT THE END 


Postmarked On Or | oF mais monra or Refund If Returned 
Before January 31, Sane ctak Ok Gain arene In Saleable Condition. 


the author’s own experimentation and practical 


1960, Price Of This experience in engineering and machine shop. 


Manual To You Will 
mu te Ves TYPICAL CHAPTER COVERAGE: 
Be Only $5.00". Tool Life Formulas . . . Tool Life Criterion . . . Chip Load and Workpiece 


0 | R ° ed After Hardness . . . Tool Geometry . . . Test Records . . . Tool Inspection... 
. . Machine Tool Selection. 


Machinability Classification . 


That Date Will Be The Manual contains a wealth of examples and forms for Development 
Processed At $6.00* Sheets . . . Recommendation Sheets . . . Crossed Charts . . . Tool Life 


Tables . . . Graphs and Drawings . . . covering work with Carbides and 
HSS on Cast Iron and Steel. 























HUEBNER PUBLICATIONS, INC. 
P. O. BOX 3505, 1975 LEE ROAD 
CLEVELAND 18, OHIO 


Gentlemen: Please ship as soon as available copies of MACHINABILITY AND TOOL EVALUATION 
at the special pre-publication price of $5.00* per copy. Ten day examination allowed; returnable for full 
credit or refund if returned in saleable condition. (Note: price will be $6.00 per copy if order is postmarked 


after January 31, 1960.) 
NAME T Open account shipments on 
purchase orders of rated 
COMPANY | companies. Otherwise, check 
with order, please. No 

C.0.D.’s. 


| *Ohio, customers add 3% 
| sales tax. 
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What you should know before you buy any 


balancing 


What are your requirements in balancing? For 

plane separation? Accurate amount and angu- 
ne lar location indication of unbalance? Operating 
Tl 0 N speeds? Correction equipment? Production? 
| 


al Is 
redit 
wal this free 
n. booklet 


tells you 


Suppose you have a problem in weighing. Will you 
choose platform scales? Bathroom scales? Grocer’s 
orkpiece scales? Chemist’s scales? Electronic scales? 





ion... If you balance rotating parts, remember this: there’s 
as much difference in balancing machines as in weigh- 
ing equipment. 


lopment A balancing machine is a quality control device. It 
’ indicates the angular location and weighs the amount 
ool Life of material which should be added or removed from a 
Jes and rotating assembly to eliminate vibration at the support- 
ing bearings. It is vital that the equipment you buy to 
improve your product quality has the required sensi- 

tivity to do a consistent job under shop conditions. 


To help you appreciate the important factors in spe- 
— cifying the proper equipment for your needs, Gisholt 
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ked 
t Madison 10, Wisconsin 
; on | 
ated 
eck | Investigate Gisholt’s Extended 
No Payment and Leasing Plans 
3% | Turret Lathes © Automatic Lathes ¢ Balancers © Superfinishers @ Thread- 


ing Machines © Factory-Rebuilt Machines with New-Machine Guarantee 


ded 


machine 


offers this new booklet. It will aid you in analyzing your 
type of work and provide a logical basis for your speci- 
fications and performance test requirements. 


Test before you buy! 


To be sure your new balancing equipment is the type 
best suited to your needs, first specify—then insist that 
your specifications be met. Comparative tests cost you 
nothing. And no reliable supplier of balancing equip- 
ment will refuse to cooperate in these tests. 





Your copy of ‘‘Performance Tests’ for Balancing 
Machines” will be sent upon request. Use the coupon. 


Gisholt Machine Co., Madison 10, Wisconsin 


Please send a copy of the new booklet ‘‘Performance Tests 
for Balancing Machines”’ by return mail. 
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. .- Who Owns from page 58 

a “reusable can” in place of a 
“stripped” can. After conversations 
with the officials of the Navy De- 
partment, the employee assured 
his employer that he believed he 
had a solution of the problem. “All 
right — go ahead,” was the reply. 

Prior to leaving this place of 
employment, but without the 
knowledge of the employer, he ap- 
plied for a patent. Two years la- 
ter the patent was issued and suit 
brought by the employer in an ef- 
fort to establish ownership of the 
invention and its patent. Holding 
that the invention was the employ- 
ee’s property the court said: 

“Fundamentally an _ invention 
belongs to the inventor and his 
ownership persists in the absence 
of an agreement to assign. The 
mere fact that the inventor is em- 
ployed by another and makes the 
invention during such employment, 
does not change these rules. Even 
employment to devise methods of 
manufacture does not of itself re- 
quire an assignment of resulting 
inventions to the employer. 

“On the other hand if the em- 
ployee is hired to invent or is as- 
signed to the duty of devoting his 
efforts to a particular problem a 
resulting invention belongs to the 
employer.” 

The court added, “Our interpre- 
tation is that the employee had the 
invention fully in mind before he 
disclosed it to his employer and 
that the employer’s direction, ‘Go 
ahead,’ meant to use the employ- 
er’s facilities and money to pro- 
duce a physical embodiment of 


the invention.” 3 

This the court supplemented 
with the definition of a shop right, 
to which, it was held here, the 
employer was entitled. “A shop 
right is a form of implied license 
to freely use the subject of a pat- 
ent. It is not a statutory right but 
is found by the court on particular 
facts. 

“It is an application of equitable 
principles such that if the em- 
ployee uses his employer’s time, 
money, tools, and materials to pro- 
duce a useful result, it is only fair 
and equitable that the employer 
should be entitled to use the prod- 
uct of his own property and to 
duplicate it in his business. The 
employer’s license is non-exclusive 
and except for that burden he 
who owns the patent maintains the 
usual rights and benefits of a pat- 
entee.” 


Why Were You Hired? 


Distinction between employment 
such as that under which the fuse 
containers were produced and em- 
ployment for the sole purpose of 
research and inventions under cir- 
cumstances that give the owner- 
ship of the invention to the em- 
ployer, appears in an action re- 
cently brought by the Bureau of 
Internal Revenue. 

There the dispute involved pay- 
ments made by a saw manufac- 
turer to the inventor of a power 
chain saw. A contract with the 
manufacturer provided that in ad- 
dition to his salary the employee 
should receive a percentage of the 
net sales price, with the stipula- 
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tion, “Should any patents be grant- 
ed on any of these claims I agree 
that these will be assigned forth- 
with to this company without any 
further compensation to me.” 

The Commissioner of Internal 
Revenue insisted that the percent-— 
age payments were taxable as sale 
ary, while the employee contended 
that they were payments for the 
patents. : 

Of the respective rights of the” 
manufacturer and the inventor, 
stated according to the court “in” 
capsule form,” it was asserted, “A” 
patent is property, title to which” 
passes from the inventor only by — 
assignment and an agreement to- 
assign will be specifically en-— 
forced. As between employer and ~ 
employee rights are determined 
upon the contract of employment. © 
Absent a contrary understanding 
the mere existence of an employer- 
employee relationship does not en- — 
title the employer to ownership of” 
the invention of the employee even 
though the employee uses the time 
and facilities of the employer. 

“If the employee is hired to in- 
vent or is assigned the duty of 
devoting his efforts to a particular 
problem the resulting invention 
belongs to the employer and the 
inventor is bound to assign to his 
employer any patent obtained.” 4 


1 U. S. Colloid Mfg. Corp. vs. Myers, 6 F.S. 283 
2 U. S. vs. Dubilier Condenser Corp., 289 U. S. 178 
3 Cahill vs. Regan, 165 N.Y.S. 2d 125 

4 Blum vs. Com’r. Internal Rev., 183 Fed. 2d 281 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine, 
1975 Lee Rd., Cleveland 18. 





Speedy New Setup Brazes Brass, Steel 


Brass and steel valve bodies are 
now brazed safely, quickly, and 
easily with a new production line 
setup devised by Induction Heat- 
ing Corp. for Standard Machine & 
Mfg. Co. Using a Model 750 Ther- 
Monic induction heating generator, 
the brass parts are brazed at the 
rate of two in 40 sec, and steel 
parts at a rate of one in 30 sec. 

The unit shown consists of a 
sink-front table and a B Series 
generator. Three different sizes of 
brass assemblies are all done with 


oir ¥ ™ - 


the same work coil. A slight ad- 
justment of fixture height and 
time cycle permits successful braz- 
ing of the various types. 

Brazing the steel or brass sleeve 
to the flange (right) is done with 
equal ease, and without overheat- 
ing or damaging the finished 
threads in the body. The fixture 
setup insures accurate relationship 
between the plane of cut-off on 
the sleeve and the holes in the 
flange. For details, Circle Inform- 
A-Gram No. D-1. 
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he * THE ONLY AIR CYLINDER WITH A CHOICE OF BUILT-IN VALVES 
a In designing for air operation, the engineer wish to control his pneumatic circuits manually 
U. 8. 178 can choose the method of valving he prefers— or through mechanical linkage or cams, 
1. 2d 281 and still have all the advantages of integral Bellows has it. 
valve and cylinder construction. Unlike conventional air cylinders which require 
x... Six different built-in valve arrangements give separate remote directional and speed control 
razine, the engineer every latitude in pneumatic valves and dual piping, the Bellows Air Motor 
design. is a complete power unit with directional valve 
If he prefers to use 8-12 volt electrical control and dual speed control valves built-in oo 
mn oedgpimcint bi : integral part of the unit. Only one air connec- 
with its simplified wiring, Bellows has it. If tion which can be made with Geutide hose 
he prefers to use 115 volt control and JIC to cunainieal ‘ 
tt ad- standards, Bellows has it. If he requires low — : 
- and or high voltage explosion-proof control, Bellows Integral valve and cylinder construction means 
braz- has it. Should his design require full pneu- quick response, more positive response, more 
matic control, Bellows has it. Or should he precise control and more economical operation. 
sleeve The Bellows Air Motor is made in five bore 
with sizes: 144”, 1%”, 242”, 354”, and 412”, and 
heat- WRITE FOR THIS BULLETIN TODAY! in any stroke length. 
lished 
xture Four-color, 20-page bulletin describes 
“yee the complete line of sions Air 
on Motors. Free on request. Address 
the Dept 19-160 Th Bellows Co, The BellOwsS Co. 
form- Akron 9, Ohio. 
DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 





AKRON 92, OHIO 


OTHER INDUSTRIAL DIVISIONS OF IBEC: Sinclair-Collins Valve Co., Valvair, Akron, Ohio « VD. Anderson Co., Cleveland, Ohio 
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ACCURACY 


MASSIVE, ROUGH CASTINGS . . . are ACCURATE MACHINING .. . on the INTRICATE 3-DIMENSIONAL SHAPES . .. 
machined quickly and efficiently on KELLER Machine means that this like the job shown here, are dupli- 
the Barth Corporation's big, powerful big automotive die will require only a cated quickly and accurately, as the 
BG-21 KELLER Automatic Tracer- minimum of barbering. cutter follows the sensitive tracer. 
Controlled Miller. 
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ASSURED... 


.-- AND INTRICATELY CONTOURED DIES 
PRODUCED QUICKLY, ECONOMICALLY WITH 


KELLER Automatic Tracer-Controlled Millers 


TRADEMARK® 


One of the country’s largest tool and die manufac- 
turers, the Barth Corporation, of Cleveland, Ohio, 
has depended for many years on KELLER Auto- 
matic Tracer-Controlled Millers to produce large, 
intricately contoured dies for the automotive, 
aircraft-missile, appliance and other industries. 


Shown opposite with one of his company’s KELLER 
_ Machines, Mr. John Barth — Vice President and 
General Manager of Barth Corporation and newly 
elected President of the National Tool and Die Man- 
ufacturers’ Association — states, “KELLERS do in- 
tricate die jobs not otherwise possible and do them 
quickly and accurately. In our plant, these machines 
_ are highly regarded and are considered the only ma- 
' chines for the job.” 


7/100" 
Vp Cts ry | 
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A COMPLETE LINE OF KELLER MACHINES .. . for every work 
size requirement is produced by Pratt & Whitney. From 
the compact Type BL (center) to the giant Type BG-22 
(right), they provide travel capacities from 36’ x 20” to 


MACHINE TOOLS «+ 


At Barth Corporation, KELLER Automatic Tracer- 
Controlled Milling Machines are used to reproduce 
large plaster full-models in tool steel, with speed, effi- 
ciency and economy — producing the dies that will 
manufacture components for the nation’s newest 
automobiles and appliances. Operation is easy; there 
is no work spoilage and no maintenance problem. 


Dies, molds, prototype parts, limited-run production 
— and anywhere that intricate, 3-dimensional con- 
tours must be machined with speed and accuracy — 
a KELLER Automatic Tracer Controlled Milling 
Machine can help you turn out better work at lower 
cost. Write now for complete information, stating 
the work-size range you require. Pratt & Whitney 
Company, Inc., 15 Charter Oak Boulevard, West 
Hartford, Connecticut. 


PRATT & WHITNEY, 


FIRST CHOICE FOR ACCURACY 


GAGES -« CUTTING TOOLS 


20 ft x 7 ft. Also included is the precision VELVETRACE® 
(left) with non-contacting tracer control capable of dupli- 
cating the finest detail to “tenths” accuracy. 
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Accuracy to the 
split-tenths . . . 


FLASH: 


LOCATES AND BORES HOLES 
TO LESS THAN A “TENTH” 


No.3 Moore Jig Borer 


For boring, drilling, reaming and spotting 
holes in dies, jigs and production parts, the 
speed and accuracy of the Moore Jig Borer 
has never been equaled. Now, with this new 
and larger No. 3 model, you will break the 
“tenth” barrier! Here’s why: it offers more 
precise positioning tolerances...all hardened, 
ground and lapped ways...no gibs...no over- 
hang...improved drive...wider speed range 
60 to 2250 RPM...larger table working sur- 
face, 11° x 24”...micro setting of vernier 
dial...more accessible cross-clamping. These 
new features, plus sensitive, centralized con- 
trols for spindle speeds and feeds, quick tool- 
changing, easy lubrication add up to a Jig 
Borer which belongs in every toolroom where 
tomorrow’s accuracies must be achieved today! 


LOCATES AND GRINDS HOLES 
TO LESS THAN A “TENTH” 


No.3 Moore Jig Grinder 


‘The originators of jig grinding and the Jig 


Grinder have done it again! Now, with this 
new, larger No. 3 model, you can grind— 
with split-tenth accuracy—holes plus regular 
and irregular contours to size and location 
after hardening. This is made possible by the 
closer locational tolerances built into the ma- 
chine...by the all-hardened-ground-and- 
lapped ways... by the faster strokes provided 
for chop-grinding...by the infinite spindle 
speeds, 40 to 250 RPM...by the larger table 
working surface, 11” x 24”. The same quickly 
set precision lead screws as in the Moore Jig 
Borer simplify the finish-grinding process. 


TOOLING & PRODUCTION 


All Moore Machines Are 
Made And Calibrated To 
The New International Inch 


MEASURES TO ONE-THIRD 
OF A “TENTH” 


This machine, built on the same basic prin- 
ciples as the No. 3 Moore Jig Borer and No. 
3 Moore Jig Grinder, introduces a new con- 
cept in ultra-precise measurement and inspec- 
tion. It offers for the first time: A machine 
combining the capacity for larger work-pieces; 
choice of electronic indicator supported on 
an accurate, rotatable spindle, or a universal 
microscope for pickup; a combination of rec- 
tilinear and angular positioning, making pos- 
sible the measurement of the most complex 
contours. Design and construction insure the 
highest possible accuracy. All ways are hard- 
ened, ground and lapped steel, fitted to hand- 
scraped cast iron. Table positioning in two 
directions of travel is by means of master lead 
screws. Note motorized lead screw drive—it's 
optional (for Measuring Machine only). 





MOORE SPECIAL TOOL COMPANY, INC., 726 Union Avenue, Bridgeport 7, Connecticut 


IVR, 


TO YOUR TOOLROOM 


JIG BORERS « JIGGRINDERS + PANTOGRAPH WHEEL DRESSERS «+ PRECISION ROTARY TABLES * HOLE LOCATION ACCESSORIES 
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{NEW 
SD caLLING 
CARDS 


Two sales promotions have been 
announced by the Producto Ma- 
chine Co. J. Brandon Shaw is now 
eastern sales manager and David 
§. Hodgson, distributor sales man- 
ager. 


Ted Palmer has joined the Hol- 
den Engineering Co.’s staff of sales 
engineers specializing in fluid 
power applications. 


Appointment of Morris E. Yan- 
cey to serve in North and South 
Carolina for Morse Twist Drill & 
Machine Co. was announced re- 
cently. 


New assistant general sales man- 
ager of the Industrial Products Di- 
vision of Brown & Sharpe Mfg. 
Co. is Joseph E. Kochhan. Other 
changes include Raymond H. Mas- 
sie, director of systems; Axel 
Christensen, sales manager, Brown 
& Sharpe Ltd.; and Miller C. Bar- 
ney, International Machine Tool 
representative. 


Firth Sterling Inc. has added 
Fenton Tomlinson Jr. to the West 
Coast steel sales staff, and Thomas 
R. Quay is now steel sales repre- 
sentative in the Minneapolis area. 

Taking over as engineering rep- 
resentative in the eastern sales di- 
vision for Huck Mfg. Co., is Wil- 
liam C. Williams. 


Richard E. Wade’s territory as 
regional manager in the West for 
Ren Plastics, Inc., includes Cali- 
fornia, Oregon, Washington, Ida- 
ho, Nevada, Utah, and Arizona. 


John P. Baxter has joined the 
sales force of American Emery 
Wheel Works and will have head- 
quarters in Bridgeport, Conn. 


Universal-Cyclops Steel Corp. 
recently appointed Maurice Mead 
to represent them in Detroit. 








U. S. SAVINGS BONDS ARE 
AVAILABLE. SEE YOUR 
PAYMASTER FOR DETAILS. 

















PART: Index Plate 
MATERIAL: .063 C.R.S. 


OPERATION: Shaving 


HARIG CARBIDE DIES ARE THE LOGICAL ANSWER 
TO LOW COST, HIGH PRODUCTION RUNS 


Leading manufacturers are turning 
to Harig Carbide Dies for forming, 
drawing, shaving and notching in 
addition to blanking and piercing 
applications ... because they con- 
sistently outproduce steel dies 
10-15 to 1 (fewer grinds mean re- 
duced maintenance and set-up 
costs), yet cost only % more than 


HARIG 
GRINDING 
TOOLS 


HARIG TML 6 x 12 SURFACE 
GRINDER. The tool and die 
makers precision grinder. 


GRIND-ALL FIXTURE. The 
latest advancement in per- 
forator grinding. 





ENGINEERING 
DESIGNING 
CARBIDE DIES 
LAMINATION DIES 


steel dies. On long stamping runs, 
one Harig Carbide Die can take the 
place of several steel dies—at a 
great savings to you. We would be 
pleased to consult with you on your 
next tooling program and suggest 
either Harig Carbide or Steel Dies 
to fit your needs. 


WHATEVER YOUR TOOLING REQUIREMENTS 
... HARIG IS READY TO SERVE YOU! 


PROGRESSIVE DIES 
MOLDING DIES 

JIGS, FIXTURES & GAGES 
SPECIAL MACHINING 


FREE 
CATALOG 


5761 W. HOWARD ST + CHICAGO 48, ILL. 
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® 


4 Cleveland 


a 


CTD PRECISION SECTIONAL DIES 
ASSURE QUALITY OF TEXAS 
) INSTRUMENTS TRANSISTORS 


Check the transistors in the 
next portable radio you hear, 
and chances are they’ll read 
“TI” — trade mark of Texas 
Instruments Incorporated of 
Dallas, Texas. This aggres- 
sive company supplies leading 
manufacturers of computers, 
missiles and electronic equip- 
ment. For contour ground dies 


of extremely critical tolerances, TI chooses CTD 


sectional dies to stamp the tab sheets for the ultra- 
small semi-conductor wafer assembly within the 
transistor header. “Reliability and quality assured 
to .001” are musts,” says Texas Instruments. 


a 


Another example 

of the important 
production efficiency 
made possible by CTD 
precision craftsmanship 


_ means 
((eveian ool and §gie precision... 


Dies, Jigs, Fixtures and Special Purpose Tooling 


Send for 
brochure 
describing 
CTD’s plant 
and 


facilities. 


FREE! 





Cleveland Tool and Die Co. 
30510 Lakeland + Willowick, Ohio 
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MEN | 
YOU SHOULD © 
KNOW 





The advancement of Kermit 
Kuck to executive vice president 
of The Monarch Machine Tool Co. 
was recently made known. 


Walter H. Venghaus, specialist 
in manufacturing and fiscal con- 
trol, has joined The Narda Ultra- 
sonics Corp. as vice president and 
manager of manufacturing. 


Three new management appoint- 
ments at American Coldset Corp. 
are Thomas L. McSwine, director 
of marketing; Robert J. Mason, 
manager of the Tool and Wheel 
Division; and Royal G. Stookey, 
manufacturing manager. 


The board of directors of the 
Gleason Works recently elected 
Lawrence C. Gleason as president 
and general manager, and Howard 
F. Carver, vice president and as- 
sistant general manager. 


C. E. Huddleston, recently ap- 
pointed chief engineer, has been 
elected executive vice president by 
The Cleveland Punch & Shear 
Works Co. 


New manager of the Plymouth 
Detroit assembly plant of Chrysler 
Corp. is Kenneth S. Crawford. 

Newly appointed production en- 
gineering manager of the Whitta- 
ker Controls Division of Telecom- 
puting Corp. is John R. Morton. 


Nylok-Detroit Corp. has ap- 
pointed E. N. Wash to serve as 
plant manager. 


Edward J. Ferris, Jr., has been 
named factory manager and Earl 
R. Lewis, Jr., production manager 
at Pratt & Whitney Co., Inc. 


Recently appointed director of 
engineering for USI Robodyne Di- 
vision of U. S. Industries, Inc., is 
Sidney Weiser. 


Taking over as chief engineer 
at Brooks & Perkins, Inc. is Earle 
V. Schirmer. 


... Continued on page 72 
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Cuts assembly time 
in half with... 


a NEW 
ROTOR J-408 
IMPAGT 
WRENGH 


JOB: Driving 3%” bolts to attach 
cover and insulators on distribution 


transformers. Formerly used ratchet 
hand wrench... fatiguing to the 
operator ... a bottleneck. 


RESULTS: New Rotor J-40S Air- 
Powered Impact Wrench (with 
special extension drive to clear in- 
sulators) does the work in less than 
half of former time. Bolt tightness 
is uniform. Operator fatigue is 
eliminated. 

Ask for demonstration of Rotor 
portable tools to see how they can 
cut your costs! Write for a free copy 
of Bulletin 53B. 


Courtesy Pennsylvania Transformer 
Division, McGraw-Edison Company, 
Canonsburg, Pennsylvania. 


wow To CHOOSE 
AND USE 
HAVE YOURS? 100-page hand- PORTABLE AIR TOOLS (> 
¥ 


book for portable air tool users. 


Request on your letterhead. == DF rid ‘) a vy) ae 


2 


a) 
Rotor Air Tools: Assembly Tools « Drills » Small Wheel Grinders ©) Cf) ~ 
Straight Grinders + Vertical Grinders * Scalers + Chippers * Rammers J et —_/ 
Rotor High-Cycle Electric Tools: Grinders + Polishers + Sanders ro | roam AYA 1 om el-ile. 
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FELLOWS GEAR PRODUCTION 
Builds Extra Quality 


View of production floor at Stanley Electric Tools, showing 
some of the Fellows Gear Production Equipment used. 


Gears produced with Fellows Machines add high 
quality to these Stanley Electric Tools. 


THE 
PRECISION 
LINE 
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EQUIPMENT 
at Lower Cost for STANLEY 


Stanley is a name you know. ..a name that stands 
for high quality in electric tools. 

To insure this quality, while providing the high production rates that 
mean lower costs, Stanley Electric Tools, Division of The Stanley Works 
at New Britain, Conn., uses Fellows Gear Production Equipment for 
shaping, shaving and inspecting the armature pinions for its electric tools. 


Fellows has long been the leader in Gear Production Equipment, 
with machines for every gear production job: Fellows Gear Shapers, 
Pfauter Gear Hobbers, Fellows-Reishauer Gear Grinding Machines, 
Fellows Gear Shaving Machines and Fellows Inspection Instruments. 


If you make gears of any size, from 1/16” P.D. to 120” P.D., 
Fellows’ 60 years of experience can help you improve quality and 
cut costs. For complete information on Fellows Gear Production 
Equipment, call your nearest Fellows office. 


SHAPING. The versatile No. 7125 SHAVING. The No. 4 Fellows Fine INSPECTING. The No. 4 Fellows Fine 
Fellows Gear Shaper gives Stanley high Pitch Shaving Machine puts finishing Pitch Red Liner makes and records a 
production speeds (up to 450 strokes per touches on each pinion and adds the composite check of gear accuracy, insur- 
minute). It also provides fast, simple finish which results in long life and quiet ing Lich quality standards. 

changeover from one job to another. operation. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch — ee ‘. ” 
" ,, 19 Fisher Building, Detroit 
Gear ss roduction Equipment 150 West Pleasant Avenue, Maywood, N. J. 
5835 West North Avenue, eng 39 
6214 West Manchester Avenue, Los Angeles 45 
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Men from page 68 ¥ 


JOHANSSON GAGING EQUIPMENT Firth Sterling Inc. has appoint 


R. K. Hopkins vice president ay 
general manager of the Steel Di. 

; 4 vision, completing the separation 
Assures You _ of the new Steel and Carbide Di 
Precision to the visions. T. G. Barnes is vice presk 
Finest Degree dent and general manager of the 


to Meet Your Carbide Division. 


Requirements : John D. Kemper is the new vice 
—Backed by the president of engineering of the 
= Marchant Division of Smith-Co- 


Name Suprem 
up e rona Marchant Inc. 


in the World of 


Measurement Classified 
4 Wanted: Draw press with air 
cushion, 10” stroke min., bed area 
GAGE BLOCKS : 48” x 72” min., equipped with 
(JOHANSSON) and accessories. Short Sle = 440v-3phase 60 cycle motor. Must 
deliveries. Inspection and reconditioning ‘ be in operating condition. Other- 
service available at our plant. £ wise it can be a relic. Send offer- 
ibs ing to Box #T-1, Tooling & Pro- 
INTERNAL INDICATORS ie g 
duction Magazine, 1975 Lee Rd, 
(for inside measurements .155 to 24 inches). Mi Y e 0 K AT 0 R $ Cleveland 18, Ohio. 


Scale range plus or minus .001 graduated : 
to .0001 and minus .020 graduated to (AMPLIFIERS) Patent for Sale, or will make roy- 


.0001. FOR MEASUREMENT IN INCHES alty arrangement. Product is Die 
Set Separator. For details, write 


MIKROKATOR ee) Box #T-2, Tooling & Production 


(Amplifier—for outside measurements) Magazine, 1975 Lee Rd., Cleve- 
Graduations .0001 to .000001 or .O1IM 510-E2 0”.006 0”.0001 land 18, Ohio. 
alates 510-E4 0”.0024 | 0”.00005 


510-E5 0”.0014 0”.00002 
OTHER JOHANSSON PRODUCTS 510-E6 0”.0008 0”.00001 


Micrometers, Snap Gages, Extensometers, 51 0-£7 0”.0004 0”.000005 ELI Ml N ATE 


Dynamometers, Hardness Testers, Surface 510-E8 0”.0002 0”.000002 
Finish Indicators, Interferometers, Plugs, ’ , 
Finish Indicators, nerferometers, Pugs! — 510.£9 | 0.00004 | _0°.000001 MILLING 


Write for Literature MACHINE 
Gee OEE EOE eee mes: || MAINTENANCE 


10641 HAGGERTY AVE. + BOX 4086 NORTHEASTERN STATION + DEARBORN 1, MICH. 
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How to Design and Specify 
PRINTED CIRCUITS 


OVER 70 ILLUSTRATIONS are included in this new 

publication, reporting on: Advantages of Printed Circuits 
. Layout and Design . . . Selection of Materials and 

Components . . . Muitiple Soldering Techniques . . 


Reliability . . . Production Methods . . . Process Limite- UPS FEEDS AND SPEEDS 200% 


tions . . . Printed Circuit Assembly . . . Service and Re- hi taal tills ileal Jette Mfz., b 
pair . . . Artwork . . . Finishes . . . Information on Iw Senera tric, y . o_ 
Switch Plates and Commuter Discs . . . and other valuable = Sa E pe fa di ee 
information. Also includes NEW RECOMMENDED TOLER- om on horizontal milling a, a 
A FOR PRINT 1 q placing the bronze outer coger bees 

NCES FO! ED CIRCUITS $5.00 a Jergens “‘Live’’ Sealed R er Bearing Uuie 
cemmene Units with ——— roller : a 

old precision—permit increases in 
HUEBNER PUBLICATIONS, INC. : speeds and feeds to take full advantage 

P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO Open account ship- carbide cutters. The rigidity of these units in- 
Please send nnn. copies of “PRINTED CIRCUITS” at $5.00 ments to rated com- an Dy AT fy 
Cedi" ahind ' retfoed'i slecble endiion} = ll | ponies. Otherwise, | | save thousands! Write or FREE cane, Maes 

: of actual company performance reports of jobs 

payment with order, and dollars saved. 


Guu. Me COR DONLEY PRODUCTS, INC. 


Ohio customers add Dept. TP-1 11106 Avon Ave., Cleveland 5, © 
3% sales tax. 
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More Milling Possible... 


Millmg More Profitable 
with FUTURMILL 


and a hand fal of carbide blades «| 


enema OC armani Futurmill’s indexable milling cutters converted so many 

slow and expensive machining methods to fast, low cost 
operations, that they established the value of “indexable tooling” 
. . . recognized as one of today’s most important 
contributions to metalworking progress. 


1. Lower cost metal removal 


Futurmill takes the burden out of milling 
with inexpensive indexable carbide 
blades. No need to remove the cutter 
from the machine . .. no more cutter 
grinding and no more delays and lost 
production time. Index a Futurmill quickly 
and accurately, right on the machine. 
Eight times per blade with negative rake 
cutters and four times with positive. 
Futurmill’s precision ground blades get the 
finest finish obtainable and more metal 
removed per cutting edge. 


2. Plenty of muscle for any job 


The cutter body is a solid one piece 
construction of heat treated alloy steel 
- « - not only the most rigid cutter built 
. «. but precision built. 


3. Protection for the cutter body 


The case hardened wedges behind the 
blades absorb the damage in case of an 
accident and save the cutter body... 
cutting down expense and lost production 
time for cutter repair or replacement... 
reducing inventory investment. With just a 
few extra wedges you're back in pro- 
duction. 


4. Unobstructed chip clearance ae els arta ae 


Huge chip pockets in front of the blades 24” diameters—positive or 
direct the chips out and away from the negative rakes. Cutters for 
cut—critical on steel applications and on special applications. 

deep cuts. 


=——— FUTURMILL, INC.="— 


6360 Highland Road . Pontiac, Michigan 











cel eneliiealconendlceealimenmertimeteedemenicmetali otal meee ee ee eee ce ron oe 
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- Catalogs and other helpful literature 


A 52-Page Induction Heating 
catalog discusses new equipment 
and 
describes applications and case his- 
tories. Get Catalog D3-2 from In- 
duction Heating Corp., or Circle 


models, gives specifications, 


Inform-A-Gram No. Cl. 


formation, tap drill sizes, 


Circle Inform-A-Gram No. C2. 


Screw Machine and estimating 
departments will find thread in- 
and 
weight and size charts in “Die 
Headlines,” Vol. V, No. 2, from The 
Eastern Machine Screw Corp., or 





$595 BURGMASTER Bench Model “O” Turret 
Drill Replaces $1650 Drilling Machines . 


Burgmaster Bench Model ‘'O"' 6-Spindle 
Turret Drill 1%” Drill Capacity in Steel — 


Va HP. 


Brass Galvanometer Body drilled 63% faster 
on Burgmaster Bench Model *'O'' Machine. 
Six holes are held to +.0005”. 


63% More Production 
in 1/3 the Floor Space 


A leading manufacturer of electronic equipment 
uses a Burgmaster Bench Model ‘‘O"' 6-spindle 
Turret Drill to perform precision drilling and tap- 
ping operations. In the operation shown, six holes 
requiring five diameters are drilled in a gal- 
vanometer body. Holes range from .029” to .113” 
in brass and are held to .0005” in a jig. The 
Burgmaster machine, costing $595, replaces five 
single spindle drills costing $1650 and increases 
production 63% in 1/3 the floor space. 


These striking economies are made possible be- 
cause of unique Burgmaster features. The turret 
power indexes, at operator command, to perform 
up to six operations at one location. This speeds 
production by eliminating drill jig moving re- 
quired on a line of single spindle drills, and an 
estimated 650 miles of operator walking per 
year. Pre-selective, automatically shifted spindle 
speeds, preset precision depth stops, and a sensi- 
tive feed handle assure the most efficient work- 
ing rate while increasing tool life. 


$3450 Burgmaster Turret Drill Replaces $11,000 Machine 


Complex Rocket Part is machined 
at Cadillac Gage Co., West Coast 
Division on Burgmaster Model 1C 
costing $3450, replacing $11,000 
in single-spindle drilling equipment. 
Operations now save 75% of the 
floor space. 

Burgmaster Model 1C Six-Spindle 
Turret Drill — 12 speeds from 325 
to 4050 — %” drill and tap ca- 
pacity in cast iron — 1 h.p. 


World's largest manufacturer of 


tod 


Burgmaster 
Six-Spindie Turret Dritt 
ing ‘and Tapping Machine 


Model 


Burgmaster Deoclers are 
located in principal In- 
dustrial Centers. 
for literature—covers 
machines and accessories. 


Write 


torret-type drilling and tapping machines. 


BURGMASTER CORPORATION 


SMALL TOOL DIVISION—BURG TOOL MANUFACTURING CO., INC. 
15001 S. Figueroa St., Box 311, Gardena, Calif.+ Phone : F Aculty 1-3510~ Phone, wire or write Dept. OA 
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Collets, Pushers, feed fingers, 
and pads for screw machines are 
illustrated and described in Cata- 
log 59 available from Benco Collet 
Mfg. Co., or Circle No. C3. 


For On-the-Spot Checking, reg- 
ular inspection stations, and lab- 
oratory work, use the Model B-2 
comparator for use with dial indi- 
cators, described in Bulletin F from 
Petz-Emery Inc., or Circle No. C4. 


Convert Shop Air into intensi- 
fied hydraulic pressures by using 
the air hydraulic boosters described 
in a 24-page engineering bulletin. 
Selection chart and application 
data are included. Get Bulletin 
B-200P from Flick-Reedy Corp., 
or Circle Inform-A-Gram No. C6. 


A 1960 Metalworking Tools cat- 
alog includes specifications on a 
rod cutter series and universal 
bending brakes. Write Whitney 
Metal Tool Co., for your copy, or 
Circle Inform-A-Gram No. C6. 


A High Strength Steel bulletin 
contains engineering and mainte- 
nance applications for Viscount 44 
steel. Physical and mechanical 
properties charts are included. Re- 
quest a copy from Latrobe Steel 
Co., or Circle No. C7. 


Precision Chucking Devices, that 
hold, center, and round up large 
diameter precision components for 
inspection or machining, are dis- 
cussed in a bulletin which gives 
advantages, design, and construc- 
tion details. Ask\for Bulletin 634 
from Pratt & Whitney Co. Inc., or 
Circle Inform-A-Gram No. C8. 
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Catalogs. . 


A New Alloy Steel Screw engi- 
neering handbook contains 36 
pages of specifications for numer- 
ous types of screws. Get Handbook 
book 500 from Mac-It Parts Co., 
or Circle No. C9. 


A 96-Page Precision Measuring 
Tools and instruments guide and 
catalog features a complete line of 
measuring tools, optical measur- 
ing equipment, gear hobbing and 
gear testing machinery. Write 
Scherr-Tumico for Catalog 25, or 
Circle No. C10. 


Hydraulic Shears are discussed 
in a 15-page catalog that gives con- 
struction details and specifications 
of models for cutting metal up to 
30’ long and 2” thick. The Cleve- 
land Crane & Engineering Co. sup- 
plies copies, or Circle No. C1l. 


Industrial Heat Processing Ovens 
are highlighted in a bulletin which 
gives specifications on both batch 
and semi-automatic continuous 
ovens. Hevi-Duty Electric Co. sup- 
plies Bulletin 159, or Circle C12. 


A Hose Fittings Finder contains 
helpful data for selecting industrial 
hose and fittings for hydraulic ap- 
plications. Bulletin 4406B1 from 
Parker-Hannifin Corp., gives de- 
tails, or Circle No. C13. 


“Rack and Pinion Roll Feeds for 
OBI Presses,” a 15-page catalog, 
covers operating and economical 
advantages of automated press op- 
eration. Bulletin A-11 is available 
from F. J. Littell Machine Co., or 
Circle Inform-A-Gram No. Cl4. 


“The Technology of Bunting 
Bearing Aluminum Bars” lists eco- 
nomic advantages and includes 
charts for cuts, speeds, and feeds. 
Get a copy from The Bunting 
Brass and Bronze Co., or Circle 
No. C15. 


Mechanical Dust Collectors are 
discussed in a bulletin which has 
detailed drawings and application 
diagrams of the new involute de- 
sign. Bulletin 300 is released by 
Research-Cottrell, Inc., or Circle 
No. C16. 


75 


Uses of Wire and Strip compo- 
nents are described in a new design 
handbook. Hints to help cut costs 
and descriptions of major types are 
included. Request a copy from E. 
H. Titchener & Co., or Circle No. 
Cry, 


“Shuffle Hearth Furnace” lists 
what this furnace can do and the 
features of it for atmosphere heat 
treating and quenching. Specifica- 
tions are included. Ask for Bulle- 
tin SEC-7 from Sunbeam Equip- 
ment Corp., or Circle No. C18. 








SUM He Be Vbyoumer” 


NCHES 


E BUTTONS 


ETAINERS 





GET THESEEXTRAS AT NO EXTRA COST 


X Greater Economy 


X Immediate Delivery 


X Complete Interchangeability 


HEAD TYPE PUNCH 
Made To ASTE 
Standards with Forged Heads 


PRESS FIT 

DIE BUTTON 
for heavy duty 
usage 





BAL-LOK PUNCH 
Light & Heavy Duty 


BAL-LOK 

DIE BUTTON 
Uniformly 
Hardened 





KWIK-PULL 

RETAINER 

End & Square. 
Designed for easy 
removal from 
position on dowel pin. 





HEAD TYPE 
DIE BUTTON 
For long wear- 
life and heavy 
duty usage. 








_ Precision Products grind their products to any decimal size, 
and at no extra cost. Immediate delivery from stock. Distributors in all principal 


cities. Order 3P — —- and enjo 
own time, with 3 
t gives extra long wear life. Write for 3P Catalogue No. 200. 


Hn 4 your costs an 
Steel tha 


substantial savings. Cut 
products made of Graph- 


our in- 


o Tool 


PORTER PRECISION PRODUCTS 


P.O. 8. 


208- CINCINNATI 


15, OHIO 
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NEW FLOOR MODEL A-F 
Wilder 11) ICRO-PROJECTOR 


with 


; Mi-3 VERTICAL LIGHT BEAM 


Quality 
Control plus 
Cost Control 


‘@Completely versatile. For 
production inspection or 
as contour measuring pro- 
jector. 


@Choice of 3 measuring} 
oft st 


stages 1” x 1 
2” x4". 

@Full set of lenses between 
10x and 100x magnifica- 
tion. 


@Full length cabinet elimi- 
nates separate worktable. 


@ Detachable shelf optional. 
Write for New 12 page catalog 357. 


OPTO-METRIC TOOLS. wc 


137 TP Varick St., New York 13, N.Y. 
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An authoritative and complete 


coverage of every phase of... 


PRODUCTION 
CONTROL 


by NYLES V. REINFELD 


Founder and Managing Director of the 
National Institute of Management, Inc. 
BASED ON AN EXTENSIVE SURVEY, this com- 
prehensive new book presents the results of semi- 
nars with more than 500 companies throughout 
the United States and Canada. The questions and 
the answers emerging from round-table discussions 
with more than 1500 production control men, as 
well as Mr. Reinfeld’s pioneer experience in the 
field, form the nucleus of a completely practical 
and flexible guide. 340 pages; over 100 
illustrations. $8.00 





HUEBNER PUBLICATIONS, INC. 
P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 


Please send . copies of “PRODUCTION CONTROL” at $8.00 
each postpaid. (Ten day examination allowed; returnable for full 
credit or refund if returned in saleable condition.) 


DOE bch radu dtcbs oveeyarecasdebtlt- chudewad dunes dive ches 
By oe ; WE: coca Wes eSavin 
Address ee coord eres eeobCONSSERE COED EU SESS ¥* 
City ee a ee ee 


oe ee ee oe ee ee ee ee ee 


Open account shipments to rated companies. Otherwise, payment with 
order, please. No C.0.D.’s. Ohio customers add 3% sales tax 
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WMaguetic 


MACHINE TOOL GUARDS 





. will control your shop-flak and stop those 
missile-like chips from making you their target. 
Powerful Alnico magnetic bases,—regular or giant 
size,—position five sizes of clear plastic shields 
where needed. Popular size, 8” x 10”, with regular 
base @ $9.25; with giant base @ $15.95 f.o.b. your 
plant in USA. 


ORDER TODAY! Write for literature — try them! 
The DILLEY Manufacturing Company 


1600 Doan Avenue, Cleveland 12, Ohio « Tel.: Liberty 1-0606 
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WALTON’S SPECIAL OFFER 
gives you a set of 
Tap Extractors FREE 


A short time ago we introduced our new “Style B”’ Tap Extensions. As 
part of a continuing program to make these new tools well known 
throughout the metalworking industry, we are offering a limited-time 
SPECIAL:—With each set of (9) “Style BY’ Tap Extensions bought, we 
include FREE a set of (6) Tap Extractors. Act before the expiration date 
for your free sets. No quantity limit. 


OFFER 
POSITIVELY 
EXPIRES 
FEB. 29, 1960 


Buy this set of nine (9) “Style B’’ Receive FREE this SS, A 
T : : Tap Extractors in sturdy metal box. 

ap Extensions at regular price. Our Walton hand extractors, widely 
newest — for both machine and used remove broken taps easily and 
hand tapping. Metal box included. quickly. 


See Your Industrial Distributor 













Or Write for Data gem Folder No. 38 











SINCE 1908 
3 


A z 
THE WALTON CO. SQte¥7 HARTFORD 10, CONN 
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JANUARY 1960 


Catalogs... 





A 32-Page Belt Selection Guide 
for variable speed belt users con- 
tains ratings, sizes, and engineering 
and application data. Contact Mau- 
rey Mfg. Co., for Catalog VSB-1, 
or Circle Inform-A-Gram No. C19. 


Prevent Rusting by using Rust 
| Veto 377, described in a bulletin. 
It can be applied to wet or dry sur- 
faces. Get a copy from E. F. Hough- 
ton & Co., or Circle Inform-A- 
Gram No. C20. 


Rapid Sinking of die cavities and 
odd-shaped holes in any metal is 
provided by the new high-powered 
spark-errosion machining method 
that’s explained in a bulletin. Bul- 
letin R10 from Easco Products, 
Inc., gives details, or Circle C21. 


A Comparison Chart for stain- 
less cold heading wire compares 
cost, corrosion resistance, and cold 
heading characteristics of the com- 
monly used grades. Get one from 
Universal Cyclops Steel Corp., or 
Circle Inform-A-Gram No. C22. 


Fluxes, Solders, and soldering 
supplies are presented in a new 
catalog that describes the types 
for numerous applications. Get 
Catalog C-1 from Johnson Mfg. 
Co., Inc., or Circle No. C23. 


Tensile-Testing Machines with 
up to 40,000 lb capacities are out- 
lined in a bulletin that includes 
specifications and methods of op- 
eration for manual and motorized 
hydraulic models. Ask for Bulletin 
T-859 from Steel City Testing Ma- 
chines, Inc., or Circle No. C24. 





“Optical Analysis of Gears and 
Splines” describes inspection pro- 
cedure and illustrates the various 
steps with diagrams. It also con- 
tains charts of magnification 
ranges. Ask Jones & Lamson Ma- 
chine Co. for a copy, or Circle No. 
C25. 


A Disc Grinding Wheel brochure 
now available describes disc char- 
acteristics and gives performance 
records for various operations. 
Write Macklin Co., for a bulletin, 
or Circle No. C26. 
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Lapping-Polishing Machines for 
mechanical polishing of metallur- 
gical samples for microscopic ex- 
amination are described in a bul- 
letin. Specifications and operating 
data included. Syntron Co. sup- 
plies copies, or Circle No. C27. 


Non-destructive Testing prob- 
lems are answered in a bulletin 
which gives some examples of the 
range of applications for magnetic- 
type tests. Write Magnaflux Corp. 
for a copy, or Circle Inform-A- 
Gram No. C28. 








Qndevson High Production Tools 


CUT PRODUCTION COSTS 





Precision Balancing Ways 





Balance rotating parts easier, faster, 
more accurately. No leveling or cen- 
tering required. Five sizes 20” to 96” 
swing, 1000 to 20,000 Ibs. Precision 
built with chilled iron discs which 
rotate with minimum friction on 
sensitive special bearings. 


Hydraulic Straightening Presses 





Straighten and check in same loca- 
tion with both speed and accuracy. 
Available with either traveling or 
Stationary ram, power or hand op- 
erated in capacities up to 10, 25, 
and 50 tons. Can straighten to 
within .001.” 





Improved Hand Scrapers 


Both high-speed steel and F 
carbide-tipped bladesin 18”, 
20”, or 22” lengths. Light in 
weight, easy to use, reduce 
need for costly regrinding. 
Rubber bumper available for 
comfort and convenience. 








Anderson Power Scraper 


Power Scraper has a 
“natural hand control.” 
Forward stroke can be 
regulated from 14” to 
3% feet at 60 feet per 
minute. Portable, may 
be plugged into any 
electric outlet. 


WRITE for BULLETIN NO. 1-40 


ANDERSON BROS. MFG. CO. 


Rockford, Illinois 
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| GAGES FOR f 
ZCOOCT ANGLE MEASUREMENT 


True Divisions of m Circle , 


ANGLE GAGE BLO: Ks A roots 


Available in Two Accuracies j SPACE AGE 


4%... 


“Laboratory Master’ Grade, 
permit measurements to Ys second 
accuracy . . . a necessity for use in the An entirely new concept in Optical Poly- 


guided missile, optical and precision gons. Accuracy 0.2 second of an arc. Avail- 
instrument fields. 


able with any number of sides from 3 to 72 


— will measure angle spacing from 5 to 
“Teol Room” Grade 
b 120 . Any number of sides can be sup- 
1-second accuracy, for both shop : 
plied, including unequal or mixed angu- 
and tool room use — on work 
rocess or in final inspection. 


larity of target surfaces. 


New descriptive literature 


a < / is available upon request. 
il A a aT Ne] ee) NN Bh May = 12908 Triskett Road 


Cleveland 11, Ohio 
LARGEST MANUFACTURERS OF PRECISION GAGE BLOCKS Telephone CL 1-1200 
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Catalogs. . 


A New Jig and Fixture Com- 
ponents catalog contains 490 trac- 
ing templates for screws, locators, 
toggle pads, etc. Get Catalog CP- 
101, from Standard Parts Co., or 
Circle No. C29. 


The New Controller Thread Root 
screw thread form is covered in a 
new folder that shows the differ- 
ence between the old and new form 
and gives advantages of the new 
Hi-Life socket head cap screws. 
Write Standard Pressed Steel Co., 
for a copy, or Circle No. C30. 


“Hardsteel” Operator’s Manual 
contains valuable information on 
the techniques of drilling, coun- 
tersinking, counterboring, ream- 
ing, and machining steels hard- 
ened by any method without first 
annealing the work with Black 
Drill’s Hardsteel tools. It illus- 
trates operations and tools and 
gives tables of drill sizes and 
speeds, and cutting speeds and 
feeds. Black Drill Co. supplies 
copies, or Circle No. C31. 


Special Alloys, such as Alfenol, 
Havar, and Elinvar Extra, are de- 
tailed in technical data bulletins 
which discuss the characteristics, 
physical constants, and heat treat- 
ment of these alloys. Contact Ham- 
ilton Watch Co., for your copy, or 
Circle No. C32. 


The New Issue of “Die Set Di- 
gest” describes the many activities 
of die set manufacturers that help 
die set users in their jobs. For your 
copy, write The Producto Machine 
Co., or Circle No. C33. 
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Material Shortages can be solved 
by using Meehanite castings, de- 
scribed in a catalog. Applications 
and advantages of these castings 
over other materials is given. Get 
a copy from Meehanite Metal 
Corp., or Circle No. C34. 


“General Plate Products” de- 
scribes solid and clad base metals 
and precious metals, thermostat 
metals, and electrical contacts. Get 
your copy from Texas Instruments 
Inc., Metals & Controls Div’n, or 
Circle No. C35. 








4 PIECES in 
ea SECONDS 


to .0002” 
7 MICROINCHES 


BEARINGIZING—the microsmooth finishing process—can put 
more life in your bearings at less cost. It work-hardens the surface 
to reduce porosity, and develops corrosion resistance. 


For example, Cogsdill Bearingizers now finish aluminum piston 
wrist pin holes on the four-spindle automatic machine shown above, 
to accuracies of .0002” with measured finish of seven microinches- 
and better. The machine finishes four pieces every eight- 
second cycle; one set of rollers produces 25,000 holes. 


CAM ACTUATED 
ROLLERS PEEN 
MICROSMOOTH 
BEARINGS 














For better finishes—O.D.'s 
or |.D.’s, get the Bearingizing 
story in the Cogsdill catalog. 


Cogsdill 


TOOL PRODUCTS, INC. 
12978 W. EIGHT MILE ROAD., OAK PARK 32, MICH. 
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Sharpen Your Metal Saws 
Automatically - At Small Cost 


Wardwell’s “57 T” will sharpen as many as 250 
Milling Cutters, Slitting and Screw Slitting Saws 
015” thick at one time with an accuracy plus or 
minus .001” of exact diameter entire lot. 


“57 T” automatically indexes the gang of saws, one 
row of teeth at a time. Also will grind either wet or 
dry. 


Why not start now to enjoy the cash savings “57 T” 
will bring you. Please write for catalog sheet. 


Makers of 
Largest Line of 
Saw and Tool 
Sharpening 


Manufacturing Company 
Machines 


809 Ridge Road 
Cleveland 9, Ohio 
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Rollgers Presses 


FOR METAL FORMING and DRAWING 





PRECISION 
HYDRAULIC 
POWER 


From Rodgers “Standard” Line 
Select your “Custom” Model 


Easy ae ABC: 


A Determine Press Tonnage and Style Press You Need 





A Bed and Frame Size Required... Solid or Open Bolster 
A Select Pump Unit and Controls To Give Speed You Want 


Rodgers Presses are designed 
and built by an organization 
with over 32 years’ experience 
in high pressure hydraulics. 


The New Standard line of 
Rodgers Platen Presses has 
been designed to greatly sim- 
plify press selection. From the 


TOOLING & PRODUCTION 


CONTRACT SERVICES 
DIRECTORY 


Listings, $12.00 per inch ($1.50 per 1/8 inch) 
Minimum charge, $4.50 per insertion. Rates net, 


Michigan 





DAVIS TOOL and ENGINEERING Co. 
19250 Plymouth Road, Detroit, Michi- 
gan, VErmont 5-6000. Tools and Dies, 
Special Machinery, Sheet Metal Stamp- 
ings and Assemblies. 





Ohio 





TRUCK SIGNS & DECALS — Save 50% 
Waterproof Plastic: Academy Decals 
3324 Altamont Ave. Cleveland 18, Ohio 








BUCKEYE INCUBATOR Co. 

329 Mt. Vernon Ave., — Ohio 

FA 5-9222—Ext. 263 
Production Facilities for Metal Stamp- 
ings, also Woodworking, ag me 
Welding, Painting and Assembly. Tool- 
ing & Production at Reasonable Prices. 

Large or Small Parts 

Long or Short Runs. 








CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Aa Cleveland, Ohio 


DESIGNERS AND BUILDERS 
Jigs and Fixtures —_ Machines 
Production En ring 


Complete Plant Routing and Tooling 











Wire Forms: Racks, 


Wire Assemblies: 


—— Made to Specifications 


A 


Fastorm Wire Division 
6125 Carnegie Ave., Cleveland 3, Ohi 





THE INDUSTRIAL MACHINE Co. 
1436 East 47th St., Cleveland, Ohio. 
Founded in 1908. Builders of Special 





basic press styles, one may be 
selected and combined with 
varied pumps and controls, 
automatic, semi-automatic or 
pressure sensitive, to give the 
desired speed and performance. 
This results in savings of “cus- 
tom” engineering and costs. 


senp For ViW/ 
CATALOG 337... 


They are available in capacities 
from 50 to 400 tons, single cyl- 
inder or twin cylinders, in many 
standard models for production 
or special uses. Where desired 
custom models will be designed 
to suit exacting special require- 
ments. 


This new Rodgers Catalog has complete 
specifications, tables and data, making it 
simple to determine the press for the job 
Write for your copy without obligation. 








Rodgers twin cylinder, twin die cushion 
200 ton drawing press with 60” x-48° 


bed; single cycle automatic. 


Rodgers 100 ton 30” x 30” bed size 
with complete one cycle automatic con- 
trol for deep drawing. 


Rodgers 100 ton press, 36” x 36” bed 
with single lever pressure sensitive 
monvol control. 


RODGERS HYDRAULIC, Inc. 
Pioneers in High Pressure Hydraulics Since 1932 


7447 WALKER STREET 
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MINNEAPOLIS 26, MINNESOTA 


Machinery. General Machine Work. 








KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Cleveland, Ohio, 
WOodbine 1-2440 & 1-2441. Manuf 
turers of Special Machinery, 

Dies, Jigs, Fixtures, Swiss Jig Boring. 











NOBLE & STANTON, INC. 

998 Broadway, Bedford, Ohio, BEdford 
2-2800. Tooling, Short Run Production 
and Machined Parts for Automation. 














LIFTING 
DEVICES 


for 
FAST « SAFE « BETTER 
Material Handling 
of 


SHEETS 
e COILS BOXES 
« MOLDS 
e DRUMS~ « PALLETS 
400 MODELS 
H. L. BUSHMAN 
100-A W. Central Ave. 
Roselle, Illinois 
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Catalogs. . 


Interchangeable 
Hydraulic Cylinders are featured 
in a new catalog, which includes 
dimension charts, ordering data, 
and parts lists. Write The S-P Mfg. 


1/8 inch) 
Rates net, 


Corp., for your Guide 117, or Cir- 
Tc] Bh cle No. C36. 
d Dies, 


Stamp- 


| 


ive 50% 
Decals 
8, Ohio 








Production Tools, such as tool- 
holders, automatic impact tools, 
fixture clamp cylinders, vises, and 
collets, are discussed in a catalog 
available from Burklyn Co., or 
Circle Inform-A-Gram No. C37. 


Collet Closers for rotating hol- 
low-spindle machines are ex- 
plained in a bulletin. Installation 
and operation data is included. 
Write Wil-Numat Corp., for your 
copy, or Circle No. C38. 














Ohio, 
1ufac- 
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R 
ae A New 36-Page Booklet, “Car- 


botrol 7,” details a seven-point 
system for scientifically controlled 
barrel finishing. Equipment speci- 
fications and media data are in- 
cluded. The Carborundum Co., or 
Circle No. C39. 


s 
» BOXES 
5 


ALLETS 
LS 


IMAN 


ral Ave. 
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High-Pressure 


The New Electrolytic Horizontal 
Cavity Sinker that quickly ma- 
chines very hard materials electro- 
lytically, is fully described in a 
new bulletin which gives data on 
operation, applications, and speci- 
fications. Get your copy from An- 
ocut Engineering Co., Circle C40. 

Tool Steels, their general prop- 
erties and treatment instructions, 
are completely described in a cat- 
alog available from Uddeholm Co. 
of America, Inc., or Circle Inform- 
A-Gram No. C41. 


Nylon Rod, plate, strip, tubing, 
and molded shapes are listed in a 
bulletin that gives uses and physi- 
cal characteristics for various 
shapes. Get a copy from Cadillac 
Plastic & Chemical Co., or Circle 
Inform-A-Gram No. C42. 


Fluid Power Equipment is dis- 
cussed in a 16-page catalog that in- 
cludes specifications and illustra- 
tions of equipment for different 
applications. Bulletin 10051-H is 
released by The Oilgear Co., or 
Circle No. C43. 








Write for ™ 
100 illustrat 


Chicage 20, \\linols 
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MASTERS and PADS 


FOR BETTER PERFORMANCE — BETTER PRODUCTION 


AND 








Srvie “S$” 
Master COLLETS and Paps 


The Only Master Collet with 
No Work Pressure On The Screw 


Available For: Cleveland-Cone 
Greenlee—Gridley and Acme-Gridley 
National Acme—New Britain 
Warner & Swasey 


Write for FREE Bulletins 


“~ 


Stvte “B” 


oy 
B) Master Feep Fincers and Paps 
7" Pads Cannot Work Loose 
A No Screws — No Pins 
S24 Available For: Brown & Sharpe 
Cleveland—Cone—Davenport—Greenlee 


Gridley and Acme-Gridley—National Acme 
New Britain—Warner & Swasey 


Carried in Stach Gor Prompt Delivery at: : 


Elmira, Boston, Atlanta, New York, Hartford, Philadelphia, Dayton, Detroit, Minneapolis, Chicago, Seattle, Port- 
land, St. Louis, Oakland, Los Angeles, Toronto 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 
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Is this issue of Tooling & Production Magazine addressed to you? Yes] No 


(Please use only one of these INFORM-A-GRAM cards for yourself and let one of your associates use the other). 
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Which article in this issue was of most interest to you? 
Do you use T&P’s Monthly Cumulative Editorial Index? (Page 118, this issue). 
Do you prefer to have it published: Every month. 





THESE INFORM-A-GRAM CARDS 
are for the con of TOOL- 
ING & PRODUCTION readers who, 
have 
-and. 
To get 


further information 
concerning selected items featured 





INFORM-A-GRAM =. oe 











TOOLING & PRODUCTION: 
Please have information on items 
circled sent to me. 
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Experience—the added alloy in Allegheny Ludium foo/ stee/s 


COLORIMETER (inherently extremely accurate) determines 
percentages of molybdenum, tungsten, cobalt and manga- 
nese in A-L tool steel to insure consistent, high quality. 


Colorimeter measures exact chemical composition 
of Allegheny Ludlum tool steel melts 


Accurate adjustment of alloys guarantees uniform 
heat treatment, predictable dimensional changes, 
reduced grinding, standardized machining operations. 


Close control of molybdenum, tungsten, cobalt and 
manganese is at the heart of a good tool steel melt. In 
addition to the usual testing methods, Allegheny Lud- 
lum’s chemical laboratory checks these metals with 
Colorimetry because of its inherent, extreme accuracy. 

On the basis of the Colorimeter’s findings, it is 
possible to make carefully calculated furnace additions 
of ferro-alloys, insuring precise control over chemistry. 
This guarantees your receiving the exact analysis order 
after order, providing uniformity of heat treatment, predict- 
able dimensional changes, reduced grinding and standardized 
machining operations. 


W8w-7262 


Colorimetry is but one step toward careful control 
over composition. Allegheny Ludlum also sets exacting 
purchasing specifications on raw materials and scrap. 


5 Quality Control checks all incoming orders to see that 


they conform with these specifications. Another guard 
toward your getting your exact specifications: each 
ingot bears a metal tab showing heat number. 
Allegheny Ludlum stocks a complete line of tool 
steel sizes and grades. Call your nearest A-L representa- 
tive; you'll get quick service and counsel on such 
problems as heat treating, machining, grade selection, 
etc. Or write for A-L’s publication list which gives full 
data on the more than 125 technical publications offered. 
They'll make your job easier. 
ALLEGHENY LUDLUM STEEL CORPORATION. 
Oliver Bldg., Pittsburgh 22, Pa. Address Dept. TP-25 


ALLEGHENY LUDLUM 


Tool Steel warehouse stocks throughout the country... Check the yellow pages 
every grade of tool steel... ever’ help in using it 
CIRCLE INFORM-A-GRAM KEY NO. 83 





Huge ‘Special’ 
Grinds 7’ OD’s 


A huge vertical chucking grind- 
er recently installed by The Tim- 
ken Roller Bearing Co. is capable 
of grinding bearings with an OD 
of over 7’. Built by The Bullard 
Co., the grinder is 20’ long, almost 
15’ high, and rests on a vibration 
insulated, steel reinforced founda- 
tion. Despite its great size, the 
grinder does extremely close work; 





SYNTRON cost-cutting equipment of proven dependable Quality 


handle parts automati 





S VV. 17, /? O/V Vertical Vibra 


Ss, 
-* 
: 


tory 


PARTS FEEDERS 


* * * feed parts of almost every size, shape and material 
in oriented position to automatic marking machines, assembly 
units, hobbers, inspection machines and many other automatic 
operations. 


Simplicity of design provides automatic operations with 


dependability, high rate of parts flow, 


control and low maintenance. 


instant finger-tip 


Increase your parts handling with efficient, dependable 


SYNTRON Parts Feeders. 


cally 


Pym 
«4 


write for complete catalog section 


SYNTRON COMPANY 


Homer City, Pa. 


341 Lexington Avenue 


Other SYNTRON Equipment of proven depenable Quality 


TEST SIEVE SHAKERS 


SHAFT SEALS 
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BATTERY CHARGERS 
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runout within 0.0002” has been at- 
tained on individual bearing cups, 
cones, or thrust raceways. 

Designed for versatility, t 
grinder is equipped with th 
grinding heads, mounted on preci 
sion-made hydraulically-controll 
slides. The right hand vertic 
head grinds the outside and insi 
diameters of cups and cones. The 
faces and ribs are ground by thé 
side head. The vertical head of 
the left side grinds the complete 
profile of thrust raceways (races 
way, inner and outer ribs) at the 
same setting. 

The 84” OD magnetic chucking 
table can be fitted with a special 
magnetic plate to expand the di- 
ameter to 88”. The chuck revolves 
in either direction over a variable 
range of speeds from 13.4 to 8] 
rpm. 





Induction Heating 
In Close Quarters 


Into a 10’ x 20’ area, Induction 
Heating Corp. has installed a com- 
plete high frequency induction 
heat treating shop. It’s able te 
process all hardening jobs for a 
printing equipment maker, from 
cams and gears to inking rollers 
up to 6’ long and 10” dia. 


This grouping shows a Ther- 
Monic two-position quench-type 
work station (left) for general 
purpose heating. In back of this is 
Ther-Monic radio frequency power 
transfer switchgear for transfer- 
ring high frequency power to ei- 
ther the heating station or the ver- 
tical scanner station in the rear. 
At the right is the vertical scan- 
ning machine for progressively 
hardening all sizes of steel shafts 
from 4” to 6’ long and up to 10” 
dia. The Series C induction gener- 
ator is installed against the wall to 
save floor space. 
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production-tested accessories 


cost-cutting versatility ws f 


profit-making potential 


Larger work sizes for more efficiency...for short run punching — 30” x any length 
... for production run hole duplication — 25” x 30”. 


Adjustable table for greater accuracy and flexibility...for punching to closer tolerances 
in angles, shapes and formed parts as well as flat sheets. 


New, no-jam electric head eliminates down time... and the need for pressurized air. Fewer 
parts minimize maintenance — ensure quieter, more positive operation. 





Wide range of hole punching capacities...from a 314” hole (round or shaped) in 16 


Ther- § gauge to a 14” hole in 14” mild steel. 
type Corner and edge notching...up to 5” x5” in 16 gauge mild steel — 90° corners, 
-neral rectangular, vee, radii and special shape edge notches. 
his is : “ sctahe : @ : ‘ we tne 
Straight line nibbling and contour shearing...at 165-strokes per minute in 44” mild 
en steel. Instant changeover from single stroke punching. EASY CONVERSION TO A PRODUCTION 
1° el New swing-shift punch holders... quick-opening, positive-closing — for right or left- PUNCHING UNIT... 
‘a hand operation. Electrical interlock for safety. with the Strippit Duplicator which can be 
reatl Exclusive quick-change tooling system...using standard stock punch and stripping walt geen op agg ther ying = 
guide assemblies and die buttons. Size changes take less than 20 seconds. ; cy Nasilgpet 
scan- ; © punching Duplicator templates from a draw- 
sively New quick-set gauging system...with micrometer settings for fast, accurate layout ing, layout or sample part. 
shafts and rapid work positioning. 
o 10” yl 
Keen. O 
ener- v Hae | i 
WRITE TODAY... for complete [la 
all to details, illustrated literature, price HOUDAILLE WALES ’ INC. 
and delivery. ee i uv 


oY = 212 Buell Road, Akron, New York 
STRIE> In Canada: Strippit Tool & Machine Company, Brampton, Ont. 
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HUEBNER PUBLICATIONS, INC. 
1975 LEE ROAD, DEPT. E 
CLEVELAND 18, OHIO 


Gentlemen: Please send books checked. 


V 

C] ADHESIVE BONDING OF METALS by George 
Epstein. 1954; 227 pages. Types and 
strengths of adhesives, joint factors, etc. $2.95 


‘a BRAZING MANUAL prepared by the Com- 

mittee on Brazing and Soldering, Amer- 
ican Welding Society. 1955; 208 pages. 
Practical information on every type of 
brazing problem, including tables. $4.75 


COLD FORMING OF STAINLESS STEELS by 
Lester F. Spencer. A 28-page pamphlet 
on the subject. $1.00 


V 
DIAMOND TECHNOLOGY by Paul Grod- 
zinski. 784 pages. 93 working tables, and 
over 486 photographs and drawings. The 
only standard work on the subject. $10.00 





[| DIE ESTIMATING fourth edition. Provides 
the KNOW-HOW for determining what it 
takes in units of time to build a die. 62 


pages. $3.00 


[| ELECTROPLATING ENGINEERING HANDBOOK 
edited by A. Kenneth Graham. 1955; 670 
pages. Complete engineering fundamentals 
and processing data on all phases of 
electroplating. $10.00 


[_] PRODUCTION CONTROL by Nyles V. Rein- | 
feld. 1959; 340 pages. A practical guide to 
the principles and functions of production 
control—details forecasting, scheduling 
and inventory techniques—incorporates 
up-to-date research from 500 companies. $8.00 


INDUSTRY AGREES ON ‘BUILDING BLOCK’ 
STANDARDS by William E. Hoffman. $1.00 








(DIE DESIGNING 
AND ESTIMATING 


Fourth Edition 
368 pages, 26 chap- 
ters, over 400 il- 
lustrations, charts 
and graphs. 165 


Practical Points 
in Die Design 


and Construction. 
Comprehensively 
indexed. 





Written for Die Designers, Die Engineers, Tool 
and Die Makers, Owners and Managers of Tool 
and Die Shops and Depts., Students, Apprent- 
ices and valuable, too, as a reference and re- 
fresher for the die experts who are more than 


qualified to write $7.50 


a comparable text. 




















TECHNICA 


BOOKS BOOKS BOOKS 





0] 








C] FASTENERS HANDBOOK by Julius Soled. 
1957; 450 pages. Complete data, illustra- 
tions and descriptions covering all cur- 
rently available industrial fasteners. $12.50 


‘a GEARS FOR SMALL MECHANISMS by W. O. 
Davis. 20 chapters profusely illustrated 
covering theory, design and practice in 
cutting and generating gear tooth forms. $5.00 





HANDBOOK OF LAYOUT 
AND DIMENSIONING 
FOR PRODUCTION 

by Hyman H. Katz 


The functional principles of di- 
mensioning in clear, interesting 
and succint English. 


479 PAGES $15.00 


 a——| 
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V 

a HANDBOOK OF BARREL FINISHING by 
Ralph F. Enyedy. 1955; 288 pages. Every 
phase of barrel finishing, including over 
150 complete specification sheets and latest 


310.00 development. 
a INDUCTION & DIELECTRIC HEATING by J. 
Wesley Cable. 1954; 590 pages. Up-to-date 
$3.00 treatment on high frequency heating. 


O INSTRUMENTS FOR MEASUREMENT & CON- 

TROL by Werner G. Holzbock. 1955; 416 
pages. Fully describes, illustrates and com- 
pares all current devices for measuring 
and controlling temperature, moisture, 
pressure, flow, uniformity, etc. 







10 
10.00 


MATHEMATICAL 
PROGRAMMING 


by Reinfeld & Vogel. 274 
pages. The practical applica- 
tion and use (rather than 
theory) of mathematics in 
industrial programming. 


0 


$8.00 





$1.00 


$8.25 


$13.50 


$10.00 


$8.00 








AJREFERENCE 





BOBOKS BOOKS BOOKS BOOKS 








MACHINING, HEAT TREATMENT & PICKLING 
OF STAINLESS by Lester F. Spencer. 36 
pages on the working of stainless steel. 


] ° 
2.59 MICROSTRUCTURES OF DIAMOND SURFACES 


by S. Tolansky. 11 chapters of original 
research. New optical techniques ex- 
plained. 


35.00 PLASTICS ENGINEERING HANDBOOK, com- 


piled by The Society of the Plastics In- 
= dustry. 850 pages. 


IT PRINCIPLES & METHODS OF SHEET METAL 


FABRICATING by George Sachs. 1951; 537 
pages. Describes in detail sheet metal 
forming methods, metallurgical effects 
in stamping, drawing, extruding, bending; 
di design of parts and dies, etc. 
ing 
a PROTECTIVE COATINGS FOR METALS by 
Burns and Bradley. 2nd edition. 1955; 657 
0 pages. Latest information on the composi- 
tion, properties and performance of metal- 
lic and organic coatings. 





$1.50 


$8.50 


$15.00 


$11.00 


2.50 





O 
A DICTIONARY 
OF METALLURGY 


by A. D. Merriman 


G.C., 0.B.E., M.A., D.Se., C.1. Mech. E., 
F.R.S.E. 






400 PAGES 
Profusely Illustrated 


Just published February 16, 1959. Prepared by Dr. 


Merriman, Secretary of the Institution of Metal- 

lurgy, Great Britain, this is the most compre- 

hensive work of its kind ever to appear in print. 

The Dictionary of Metallurgy provides: 

@ 7,000 definitions 

@ 283 illustrations 

@ 236 tables—including those constants invaluable 
for reference purposes 

@ An yi which includes a Table of Com- 
mon Abbreviations and Symbols, a Table of 
Abbreviations Used in Foreign Literature, and 
a Table of Physical Properties of Metals. 














$25.00 
z 
TECHNIQUES OF 
PRESS-WORKING METAL 
by Eary & Reed, 472 pages. 
20 chapters and hundreds of 
drawings cover this subject 
in highly comprehensive de- 
tail. $12.00 
THE PRINCIPLES OF INVENTORY MANAGE- 
MENT by Nyles V. Reinfeld. An authori- 
tative 32-page treatise on the economic 
aspects of analysis within your existent 
inventory control system. $2.00 
TREATISE ON MILLING & MILLING MA- 
CHINES by The Cincinnati Milling Ma- 
chine Co. 896 pages, over 200 formulas 
and 700 illustrations and charts. $8.00 
THE ACCURACY & GEOMETRY OF PRECISION 
SURFACE PLATES, ANGLES & STRAIGHT 
EDGES by E. Willard Pennington. § .75 


AMOUNT OF ORDER $ 


Open account shipments to rated companies. Otherwise payment 
with order, please. No C.O.D.’s. Ohio customers add 3% sales 
tax. Quantity prices quoted on request. 











COMPANY 

CITY ZONE STATE 
ADDRESS 

BY TITLE 


























Product News 





Automatic Profiler 


Especially designed 
for 360° profile mill- 
ing under tracer con- 
trol is the new auto- 
matic profiler, Mag- 
netrace. It operates 
by following an eas- 
ily prepared _ sheet 
steel template. Be- 
cause of fast metal 
removal and fine fin- 
ishes, roughing isn’t 
necessary on many 
jobs and _ finishing 
cuts are completed in 
a single pass. Bulletin 
is published by Pratt 
& Whitney Co., Inc., 
Charter Oak Blvd., W. 


Hartford 1, Conn., or Circle No. P1. 





Versatile Valves 


New high-pressure models of the 
two-way Type R Series pilot-op- 
erated solenoid valves are designed 
for use with air, oil, water, and 
other common media. Get a bulle- 
tin from Skinner Electric Valve 
Div’n, Dept. RR168, 105 Edgewood 
Ave., New Britain, Conn., or Cir- 
cle No. P2. 





TOOLING & PRODUCTION 


ya 3-in-1 Marker 
Automatie 

numbering, se- 

rial or mode} 
number, and 
trade name can 
be marked in 

om one operation 
with the new Model 52 metal 
stamping machine. It’s sturdy, ac- 
curate, and long lasting. Bulletin 
52 is supplied by Numberall Stamp 
& Tool Co., Huguenot Park, Staten 
Island 12, N.Y., or Circle Inform- 

A-Gram No. P3. 


Speedy Boring Tools 


Especially designed for the needs 
of high surface speed jig boring 
in small bores, is this new carbide 
boring tool line. Application range 
is from 1/16” to 1” dia, and with 
standard boring tool holders. Ask 
Wetmore Tool & Engineering Co. 
5320 E. Washington Blvd., Los An- 
geles 22, for details, or Circle In- 
form-A-Gram No. P4. 


Spool Valves 

A new series of spool valves fea- 
tures interchangeability of all op- 
erators on both ends of the body, 
availability of various types of 


neutral position spools, and reduc- 
tion of spare parts inventory. Au- 
tomatic Valve Co., 37415 Grand 
River, Farmington, Mich., or Cir- 
cle No. P5. 
Heat Treating Furnace 

Here’s an automatic high vacu- 
um cold wall-type furnace with 
24” x 36” x 12” work space and 
2275°F operating temperature. 
It’s especially adaptable for cop- 
per and nickel brazing of flat 
stainless assemblies. Ipsen Indus- 
tries, Inc., 715 South Main St., 
Rockford, IIl., or Circle Inform-A- 
Gram No. P6. 
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You Need an Extra Hand Now to Speed Up Production! 





HEIMANN TRANSFER SCREW SETS 


Here is the faster, more precise way of transferring open and blind screw holes—make savings in “‘wage-dol- 
lars-per hour” of your expensive hands on every job. A die-and-tool maker’s tool with many other applica- 
tions for die makers and machinists. A set of 6 Hardened Screws nested in combination holder and wrench 
—no other tools needed. Get more work now—save money too! 


HEIMANN MFG.,CO. @ URBANA, OHIO 
CIRCLE INFORM-A-GRAM KEY NO. 891 








The Inform-A-Gram card which follows page 


82 is for your convenience in making inquiries 


about advertised Products and Editorial items. 














‘SPELLMACO SPOTTERS 
A matched set of transfer punches for tool- 
makers, machinists and tool cribs. 


Used for transferring location of thread- 
ed, drilled and reamed holes, slugs, 
blanks, etc. 


Precision made of finest tool steel care- 

fully heat treated and tempered for long 

life. .0025 undersize to facilitate use— 
black oxide finish. 


Set No. 3-17: 28 punches with in- 
dexed stand — sizes 3/32” to 2” by 
1/64” plus handy 17/32” size—length 
47%”. PRICE only $17.90 


Single sizes available. 


_ CIRCLE INFORM-A-GRAM KEY NO. 893 
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parts 
straighteners 


Flat, accurate stampings save hours of assembly time, 
work better and last longer where flatness is important 
to performance, paint and plate easier and look better. 


low cost Cooper Weymouth straighteners are fast, accurate, auto- 
matic, straighten small parts, coils or strips to .001” - .002”. A 
unique two-point adjustment gives fast, easy, precise set-up. Machined 
steel housings, hardened and ground rollers and anti-friction bear- 
ings insure longest life. A 4 gear-train drive equalizes bearing loads, 
gives smoother high-speed operation. Self-contained and self-powered 
with variable speed controls, straighteners are available in bench- 
height cabinet or portable models, in four sizes. 


Also inquire about other Cooper Weymouth cost-saving 
automatic press room accessory equipment. 


COOPER WEYMOUTH, INC. 


603 Honeyspot Road, Stratford, Conn. 
CIRCLE INFORM-A-GRAM KEY NO. 894 


R. L. SPELLMAN CO. © Urbana, Ohio 














Make $3 hammers AT ONCE! 


ft’s the NEW, easy, economical, quick way 
to mold your own lead hommers on o pro 
handles 


Write for circular and prices 
COOK’S LEAD HAMMER SERVICE 
68 MASSASON AVENUE, EAST PROVIDENCE 14, & & 
CIRCLE INFORM-A-GRAM KEY NO. 892 


WHATEVER YOUR 
BENDING PROBLEM 


Whether it’s production bending or piece 
bending of pipe, tubing, bus bar, 
reinforcing bar or structural metal, there’s 
a PEDRICK machine to do the job — 
fine, fast and economically. 
PEDRICK TOOL AND MACHINE Co. 
3640 N. Lawrence St., Phila. 40, Pa., Dept. 4. 





CC you see the 
compiete line 
of our ma- 
chines in the 
NEW PED.- 
RICK LINE 
BULLETIN. 
Send for it 
now. 99 


% 





BEND WITH 
ICK 


____ CIRCLE INFORM-A-GRAM KEY NO. 895 





Rust a problem? Relax . . . Rust-Lick “B” iialies | 


100% CORROSION 
CONTROL in aqueous systems 


e pe me ye for use in Beery testing; 
; heat treating; additive 





to cldiin: oil. 

© Rust-Lick ‘'B'' is a liquid concentrate. When 
mixed with water, solutions are clear, color- 
less, odorless, non-irritating, non-fooming, 
not subject to rancidity or bacterial decom- 
position. 

© Simple and economical to use. Does not 
require subsequent washing or removal prior 
to plating, pointing or assembly. 

® Used by leading monufacturers. 
free sample and Bulletin No. 22. 


RUST-LICK, INCORPORATED 


755 Boylston Street * Boston 16, Massachusetts 


Write for 
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Product News 





Accessories Cabinets 

Gages, fixtures, and special tools 
that are used with jig borers and 
jig grinders all have their place in 
the new steel cabinets specially de- 


signed for the purpose. Two mod- 
els are available from Vidmar, 
Inc., 2323 Reach Rd., Williamsport, 
Pa., or Circle Inform-A-Gram No. 


7. 


Transfer Punch Set 
For transfer- 
ring location of 
threaded, drill- 
ed, and reamed 
holes, slugs, and 
blanks, use a 
new set of 
transfer punch- 
es. They’re pre- 
cision made of 
finest tool steel 
and carefully 
heat treated and tempered for long 
life. R. L. Spellman Co., Urbana, 
Ohio, or Circle Inform-A-Gram 
No. P8. 


Swiss Cam Blanks 


These Meehanite cam blanks for 
Swiss type screw’ machines are 
made to give excellent wear resis- 
tance without heat treating. They 
come in a number of shapes and 
sizes from American Cam Co., P.O. 
Box 2106, Hartford, Conn., or Cir- 
cle No. P9. 


New 

Surface Grinder 

Here’s a new sur- 
face grinder with 
16%” vertical capa- 
city from full 7” dia 
wheel to top of table. 
It has infinitely vari- 
able cross feed range 
from 0.005” to 0.250”, 
with rapid traverse 
for dressing the 
wheel from the chuck 
or quick positioning 
the work. Get bulle- 
tin on No. 10H from 
Covel Mfg. Co., Ben- 
ton Harbor, Mich. 
P10. 


TOOLING & PRODUCTION 





Compact Air Screwdriver 


A new porting and valve design 
on the new compact air screw- 
driver creates better performance 
and reduces maintenance. The Su- 
per Atom utilizes a patented air 
motor that delivers 50% more 
power than the standard model 
with maximum expansion in either 
direction. Newage Industries, Inc., 
222 York Rd., Jenkintown, Pa., or 
Circle Inform-A-Gram No. P11. 





A New 26-Page Booklet, cover- 
ing the Gisholt Masterline No. 12, 
12V, and 24 automatic production 
lathes, completely illustrates each 
machine. Features, specifications, 
and accessories are included, and 


25 actual job applications are 
shown in Form 1213 to demon- 
strate the versatility of these 
sturdy, economical machines. Gis- 
holt Machine Co., or Circle Inform - 
A-Gram No. P12. 
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IF IT'S WORTH MAKING, 
IT'S WORTH MARKING. 





RE A ETE A EET ILLS LE SEL LLANE LTE 
PRODUCTION KNURLING OF SHAFTS 
The Model 195-5 With Hopper & Chain Conveyor Feed 


Will Knurl Cores, and Remove Forging Die Flash at The 


Rate of 4000 Per Hour 


Vibrating hopper orients the cores and de- 
livers them head up to the transfer station. 
They are transfered to the chain conveyor, 
carried to the rotating feed drum thru a 
maze, then knurled and burnished by roll- 
ing under concave dies. Parts are ejected 
automatically after knurling. 

Spring loaded die head compensates for 
variations in diamentor. 

Let our engineers recommend equipment for 
your knurling applications. 


Write or call EAstgate 7-0300. 
———— Geo. T. SCHMIDT, INC. 








4112 Ravenswood Avenue 


Chicago 13, Illinois 


CIRCLE INFORM-A-GRAM KEY NO. 911 





ELIMINATE 
WEAR ON YOUR 
COSTLY DIE SETS 


WITH INEXPENSIVE 


ACRO 
LEADER PIN OILERS 


Pin oilers in place on die set. 


These simple, inexpensive pin oilers fit over each 
leader pin and seal in place with a rubber neoprene 
washer. Each cup is filled with oil so each downward 
stroke brings bushing in contact with oil and upward 
stroke distributes oil evenly over leader pins. You'll 
eliminate bushing wear, leader pin scoring, and main- 
tain die accuracy with these oilers. 

Order today. Prices shown are F.O.B. Milwaukee. 

Pin din. 16", 1° oF 136%........ccccce Pr. $ 6.50 
ees 2267, 296" Ot B9G%.....00ceces Pr. 
Se rr er Pr. 


ET: ol cunhumaccdencoweeen Pr. 
SE Sn enes sc akeaeedshos cakepun Pr. 


FREE FACTS covering four more money 
saving accessories for $a plant are included 
in this new folder. Write today. Ask for 
bulletin TP59. 


ACRO METAL STAMPING COMPANY 


338T E. Reservoir Ave., Milwaukee, Wis. 





CIRCLE INFORM-A-GRAM KEY NO. 912 


LEADERS IN THE DROP 
FORGED CLAMP FIELD 


a design, machining and 
strength; in completeness of line 
in both sizes and types. 

Designs are based on a full 
knowledge of clamp uses and 
requisites. Drop forging assures 
die-perfect form, texture tough- 
ness and freedom from structural 
faults. Maximum stiffness is at- 
tained by a discerning selection 
of steels with accurate controlled 

, heat-treating, tempering and 
testing. 

For dependability and long 
useful life, specify and standard- 
ize on ARMSTRONG Drop 
Forged Clamps: 


lag 


Write for new ARMSTRONG General Catalog 


san BROS eer lady 


20 W. ARMSTRONG AVE 


CIRCLE INFORM-A-GRAM KEY NO. 913 
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Product News 





Ps a eee 


Inclined-Bed Lathe 


Greater 17-3/4” 
swing is a feature of 
the new Ensign 13” 
lathe, available with 
24” and 36” between 
centers. All - geared 
headstock offers up 
to 1500 rpm spindle 
speeds and_ spindle 
with 1-9/16” bore. 
Brochure is available 
from Bentley Indus- 
trial Corp., 41 E. 42nd 
St., New York, or 
Circle Inform-A- 
Gram No. P13. 





High Speed Grinder 


A high frequency spindle, pro- 
viding speeds up to 100,000 rpm, 
is offered on the standard Model 
84 internal grinder. It’s ideal for 
grinding small holes with toler- 


ances of +0.0004” and improving 
cutting performance of small 
grinding wheels and carbide burrs. 
Rivett Lathe & Grinder, Inc., 
Brighton 35, Boston, Mass., or Cir- 
cle Inform-A-Gram No. P14. 





Autocollimator 


Designed to fit standard fixtures, 
this autocollimator features an in- 
terchangeable light source and 
eyepiece for viewing from end or 
side. It’s capable of reading precise 
angles to 10 sec, has a power of 20, 
and a total useful field of 4°. Tins- 
ley Laboratories, Inc., 2526 Grove 
St., Berkeley, Calif., or Circle No. 
P15. 


Practical and economical repair- 
ing of floors, machinery, fixtures, 
etc. can be done with Plastic Mas- 
tic. The new epoxy-polyamide 
chemical compound, when cured, 
can be drilled and machined. Write 
Williamson Adhesives, Inc., 8220 
Kimball Ave., Skokie, Ill., or Cir- 
cle Inform-A-Gram No. P16. 


TOOLING & PRODUCTION 


Abrasive Belt Grinder 


A water-cooled and -lubricated 
platen is featured on the Hammond 
Model VH-6 abrasive belt grinder, 
Platens, chrome-faced for manual 
grinding and carbide-faced for 
semi-automatic grinding, are re- 


versible top and bottom for maxi- 
mum life. Get Bulletin 347-T from 
Hammond Machinery Builders, 
Inc., 1600 Douglas Ave., Kalama- 
zoo, Mich., or Circle Inform-A- 
Gram No. P17. 


Automatic Screw Feeder 


Use this new automatic Zipp 
screw feeder, which can be used 
with all makes of pneumatic and 
electrical tools, to feed and posi- 
tion all types of screw fasteners. 
It eliminates manual screw place- 
ment and is best for production 
runs. Literature is available from 
Wales-Strippit, Inc., 212 Buell 
Rd., Akron, N.Y., or Circle No. P18. 
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ust OUT! 


J 
NEW 1959 EDITION 


BA once 


vor Va Vmore 


Hundreds of NEW ITEMS 


ALL NEW — Complete specifications and cost saving data on 
over 2000 “Standards”, including world’s largest line of work- 
holding equipment, chuck jaw blanks, handles, knobs, wheels, 
strap clamp assemblies, forged items, plus hundreds of other 
jig and fixture components, Detailed specifications, engineering 
drawings, The one complete source for data on all the “stand- 
ards" for tool, die, jig, and fixture design and application. 


Write for your FREE copy today. 


JERGENS TOOL SPECIALTY CO. 
Dept. TP-1, 712 E. 163rd St., Cleveland 10, Ohio 
CIRCLE INFORM-A-GRAM KEY NO. 931 





ETTCO-EMRICK 





|.@ nuckle-heads 
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5 models to choose 
from — circle or 
straight line types 


Chrome nickel universal ball 
joint type spindles. 


oo to any drill press or 

drilling or tapping unit or 

machine — Operate in any 

position. 

fay convertible for either 
rilling or tapping on any drill 

press. 


Lubricated ball joints with 
neoprene covers — an Ettco 
exclusive. 


or drill capacities up to 
Has steel. 


Precision built, lightweight 
and compact. 


mempenee epeeen J guaranteed 
for workmanship, material 
and performance. 


wi Write for complete details today .. 
e k Buy them from your Ettco Distributor 
ETTCO TOOL & MACHINE CO., 


584 JOHNSON AVENUE, BROOKLYN 37, NEW 


CIRCLE INFORM-A-GRAM KEY NO. 932 








OVER 2700 PLANTS 


are saving money with 


WHISTLER DIES 


MAGNETIC PERFORATING DIES 
7 rts reusable and interchangeable. Punches and dies stocked in 
1” increments from .100” thru .500” dia. Larger sizes available. 


ADJUSTABLE PERFORATING DIES 


All s reusable and interchangeable. Punches and dies stocked in 
.001” increments from .100” thru .500” dia. Larger sizes available. 


manufacturer of all types of 
CUSTOM DIES for over 40 years 


S. B. WHISTLER & SONS, INC. 
748 Military Rd., Buffalo 23, N.Y. 


Mail the following: ( Magna-Die Catalog [) Adjustable Die Catalog 
0 More information on custom die work 


NAME TITLE 





COMPANY 








STREET 


Cie an an id om os 





SEE US IN BOOTH 1339, ASTE SHOW 
CIRCLE INFORM-A-GRAM KEY NO. 933 








DRILL THESE HOLES 


BY A QUICK, EASY, INEXPENSIVE METHOD 


Your business letterhead will bring 
literature. 


WATTS BROS. TOOL WORKS 


Wilmerding, Penna. 
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CAMS wn 


YOUR SPECS 
Dr. Chas. Eisler ME, Founcer 


Chas. Eisler, Jr., Pres hb 


ahaa) ENGINEERING CO., INC. 


“Cam Calculating Service” 
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HARDNESS 
TESTING 


has been done with 
the SCLEROSCOPE 
Since 1907 


e 
THE SHORE 
INSTRUMENT 
& MFG. CO., Inc. 


90-35 Van Wyck 
Expressway 
Jamaica 35, N. Y. 


h 
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MINIATURE 
DRILL BUSHINGS 


Hole Sizes—No. 80 to 3/32” 
O.D. 3/32” to 13/64” 
Lengths %," to 3” 

-0002 Tolerance on I.D. 

O.D., and Concentricity 
Specials to your specifications 
WRITE FOR CATALOG 
PREBCO BUSHING CO. 
14702 East Arrow Hwy., Baldwin Park, Col. 
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DO YOU REALLY KNOW HOW 
THE ALDEN SYSTEM CAN 
REVOLUTIONIZE YOUR PRODUCTION? 


ALDEN SYSTEMS CO. 


It will cut costs, increase 
profits and yield more pro- 
duction from less space... 
in your present plant. To 
“‘fuse your new plant to the 
future”. . . it’s a Must! 

To be completely informed 
write for the new ‘‘ALDEN 
SYSTEMS HANDBOOK”... 
qualified peers are invited 
to ask for the ‘‘ALDEN 
EXECUTIVE PORTFOLIO” 


CIRCLE INFORM-A-GRAM KEY NO. 945 





Product News 





Versatile Indexing 

A new mechanical indexing ro- 
tary table, Versi-Table, can be set 
or individually adjusted for nu- 
merous index patterns between 
four and twenty-four stations. It 


also features a skip station ar- 
rangement for skipping 1, 2, 3, or 
5 stations each index. Bulletins 
available from The Lithibar Co., 
345 W. 14th St., Holland, Mich., or 
Circle Inform-A-Gram No. P19. 


TOOLING & PRODUCTION 
Hand Knobs 


Cast iron and aluminum quick. 
acting hand knobs are now avail. 
able in five sizes with 1” to 3” ODs 
and thread sizes from 1/4-20 tg 
5/8-11. Request bulletin from 
Northwestern Tools, Inc., 116 Hol. 
lier Ave., Dayton 3, Ohio, or Circle 
Inform-A-Gram No. P20. 





New Torque 

Control Device 
Before overloads oc- 
cur, this new torque 
limiting device ad- 
justs the amount of 
air pressure holding 
the clutch in en- 
gagement during the 
stroke cycle to avoid 
dangerous pressures, 
It’s designed especi- 
ally for presses with 
air clutches mounted 
on the crankshaft. E. 
W. Bliss Co., Press 
Div’n, 1375 Raff Rd, 
S.W., Canton, Ohio, 
or Circle No. P21. 





Automatically and 
economically produce 
racks for all types of 
office, tool, and sci- 
entific machinery 
with this new line of 
Koepfer rack cutters. 
Two models are avail- 
able: Model 205 and 
the 210 with one or 
two cutting heads. 
Single cutters or a 
gang of annular cut- 
ters are available. 
Write to Cosa Corp., 
405 Lexington Ave., 
New York, for de- 
tails, or Circle In- 
form-A-Gram No. 
P22. 


es 


New Rack Cutters 
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* quill ° | Punches and Dies 


n 3 Vail. | x & s 

3 Dg - Notching Die with Gauge Table 

n fre | ed. Standard stock sizes 4”, 5” 

116 Hol. and 6”. Lick those Notching 
| Problems QUICKLY. Gauge 


ALUMINUM CAST IRON 


ME ALINE HAND KNOBS 


JIG AND FIXTURE 
COMPONENTS 


or Circle 
table and gauging bars pro- 


vide accuracy and speed with 
easy adjustment. 





This is another of the many 
different kinds of punches and 


LATCH BOLTS 

CAST IRON HAND KNOBS 
ALUMINUM HAND KNOBS 
QUARTER TURN SCREWS 
SHOULDER SCREWS 

JIG FEET (3 TYPES) 
SPHERICAL WASHERS 
FIXTURE KEYS 

KNURLED HEAD SCREWS 


dies in stock or made to order 
for foot, hand or power oper- 
ation. Precision made from 
high grade tool steel. Also 
adaptors and die shoes to 
convert your press. 





TOGGLE SHOE CLAMPS & 
V-PADS 





HOLD DOWN AND 
CLAMPING TOOLS 


T-NUT & STUD SETS 


STEP BLOCK & CLAMP SETS 
CATALOG INSERT FLANGED NUTS 


NEW 16 PAGE CATALOG CUT THREAD STUDS 


TEE NUTS 
CATALOG INCLUDES TRACING TEMPLATES COUPLING NUTS 


4 ADJUSTABLE STEP BLOCKS 
FREE / write TODAY sitar ciamrs (ran & 
STEP TYPE) 


years of serving 
your punch and 
die requirements. 


What are your punch and 
die needs? msult us 
about your problems. 
Prompt service on “Spe- 
cials” made to your order. 


SEND FOR a CATALOG No. 157 ”, illustrating our standard 
punches and dies and complete line of modern sheet metal fabri- 
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> avoid att SPECIALISTS IN 


sue | 2 THRIFTMASTER | We Carbide Tipped and 


Ss with 
ted Double Eccentric H e 
aft E. Adjustable - Solid Carbide 
ress 
- CUTTING TOOLS 
aa DRILLHEADS 
The only heads of 
this type standard with 


It costs no more to enjoy the produc- 
tion advantages of MEYCO tools: “‘pre- 
cision’? minded since 1888, careful 
workmanship, well equipped shops 
and capable design engineers . . . all 
add up to plus values for you. 

The finest quality and proper grade 
of tungsten carbide is engineered to 
the cutter’s job. Tools are precision 


Full Ball Bearing Construction 
* greatest flexibility in drilling irregularly 


© sustained accuracy for trouble-free 
operation 


* 20 Standard Models—3 to 8 Spindles 
* Special Models on Order 


Makers of 
DORMAN AUTOMATIC 
REVERSE TAPPERS 





spaced holes Write today for complete 


information on this de- 
pendable Double Eccen- 
tric Adjustable Drillhead 
. the latest addition 
to the Thriftmaster line 
of Single Eccentric Uni- 
versal Joint Type Adjust- 
able and Special Fixed 
Center Drillheads. 
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1012 N. Plum St. 





all LANCASTER, PA. 
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ground and lapped for long life, tipped 
to carefully machined bodies balanced 
for rigidity. MEYERS works to toler- 
ances of .0001”, tipped cutters as thin 
as .030”, solid carbide cutters much 
thinner, diameters of 1,” and up. 
Your special problems in the field of 
cutting, slitting, slotting, under-cut- 
ting or form-cutting are solicited. 


Write for new Cutter Catalog No. 51 





W.F. Sk YERS co., Inc. 
BEDFORD, INDIANA 
A famous name in 
precision tools since 1888 
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7/-PIECE 24 
FABRICATION SIZE 


Redesigned to 1-Piece Stamping 


Considerable costs were saved, plus improving 
appearance, by redesigning this seven-piece fab- 
ricated frame to a greatly simplified one-piece 
stamping. Spotwelding was eliminated. Exact 
duplication was achieved. 

Got a fabrication problem? Chances are it can 
be solved with short-run stampings using the D-R 
method of utilizing temporary tooling. Send your 
print and/or sample, plus quantity, for prompt 
quotation. No obligation. 

Bulletin F185 explains this highly efficient, specialized 
technique for cutting the work load and costs of metal 
fabricators. Send for it today. 


Dayton ROGERS 


S ManufLa: Cee 24710 Company 
// y, 4 


AMAL a 7B, Mi “ 


v 
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BOKUM makes a 


STANDARD BORING TOOL 
for EVERY job 


crema mn You name the job—and regardless of whether or 
not it is general boring, internal threading, internal 

a” | chamfering or cutting O-ring grooves—you'll find 
STYLE A that Bokum has a boring tool that is standard for 


for general boring that particular operation 
You'll find, too, that Bokum boring and internal 


threading tools are designed for top accuracy—all 

emma | cutting and clearance angles (figured by mathemat- 

emcee" ical formula) are designed for the job they are to 

STYLE 8 do. The result is boring tools that give production 

for bottoming and facing ~=performance with tool room accuracy throughout 
their long life ; 


Bokum boring tools are available in super high 
speed steel, carbide tipped or solid tungsten carbide 
Next time you order—specify Bokum—get maxi- 
mum accuracy and economy from the same tool. 
STYLE C y y 


for internal threading 
THREAD RECESSING—TR-3 
insure perfect threads in blind holes } 


BACK CHAMFERING—B-CH-3 


for clean cut-offs without burrs 











O-RING GROOVES—OR-103 


15 stock sizes available 


RETAINING RING GROOVES—RR-SV-46 
29 stock sizes available 


BOKUM TOOL CO. INC. 


14775 Wildemere Ave., Detroi 38, Michigan 


CIRCLE INFORM-A-GRAM KEY NO. 962 


TOOLING & PRODUCTION 


No. 55 No. 2B HEAVY DUTY No.4 
ALL ANGLE ANGLE VISE PRODUCTION vise 
VISE / $134.95 $99.95 


Vises, Rotary Tables, Milling Attachments can speed up 
production, solve difficult angle jobs. 


Used Iu AU Vudustries... Everyuhere 


<N 
ww ~ No. 246 sonal 


No. 60B o No. 14 
SWIVEL MACHINE VISE $119.95 ANGLE PLATE $16.95 DRILL PRESS VISE $21.95 


Get this FREE Catalog NOW on work 
holding tools, showing 68 models and 
types of Palmgren vises, rotary 
tables, milling attach- 
ments and other machine 
tool accessories, with jaw 
sizes from 1%” to 8” y 
showing details and rare, mDeene 


prices. and ROTARY TABLE $139.50 


CHICAGO TOOL & ENGINEERING CO 


8388 th Cr ago Ave ‘ors! ago 1 








... Offers you SAFETY 
and economy of feeding 
and ejection 


PRES-VAC SAFETY FEEDERS feed blanks to 
press from a safe distance of 14 inches—BY 
AIR!—maximum protection to operators and 
handling costs kept at a minimum. 

Save those fingers. $3 5° 


AIR BLAST VALVES 


eject parts safely with Write for 
each stroke of the press— NEW Cotolog! 
BY AIRI 


$ 00 
Save those hands. 29 
4583 


Mey VAC-U-MATION DIVISION 
4197 Ravenswood Avenue, Chicogo 13, | 
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UCTION Vise 















ISE $21.95 
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Product News 





Mile Rd., Center Line, Mich., or Circle Inform-A 


Deep Hole Drilling 


Assemble a deep 
hole drilling machine 
from these building 
block components to 
do gun drilling or 
boring finished holes 
in one pass from the 
solid. Infinitely vari- 
able feeds and speeds 
can be dialed. For 
more information 
write Drillmation 
Co., Inc., 6500 E. 11- 
-Gram No. P23. 





Super Finishes 

A new precision 
diamond tool lathe 
is for production of 
turned surfaces of 
exceptional super 
finish and accuracy 
(from 2 to 5 micro- 
inches) and for cor- 
rectness of cylinder 
form and _ accurate 
surface flatness. Ideal 
for non-ferrous met- 
al machine compon- 
ents for assembly 
with mating parts. 
Milo Mfg. Co., 466 N. 
Broad St., Elizabeth, 
N. J., or Circle In- 
form-A-Gram No. 
P24. 















Easily Mark 
Metals 





Portable  electro- 
lytic stencil etching 
for permanently 
marking metals is 
made possible with 
a new pocket-size 
battery-operated car- 
tridge marker. Three 
interchangeable sten- 
cil sizes can be used 
for marks up to a 
maximum 1/2” by 
1-1/2” rectangular 
area. Write for data 
to The Lectroetch 
Co., 14925 Elderwood 
Ave., E. Cleveland 
12, or Circle No. P25. 





97 


You Get Things Done With 
Boardmaster Visual Control 





ye Gives Graphic Picture of Your Opera- 


tions—Spotlighted by Color 


yy Facts at a glance—Saves Time, Saves 


Money, Prevents Errors 


yy Simple to operate—Type or Write on 


Cards, Snap in Grooves 


ye Ideal for Production, Traffic, Inventory, 


Scheduling, Sales, Etc. 


yy Made of Metal. Compact and Attrac- 


tive. Over 500,000 in Use. 
Complete price $4950 including cards 








FREE 24-PAGE BOOKLET NO. Z-100 
Without Obligation 
















Write for Your Copy Today 


GRAPHIC SYSTEMS 
Yanceyville, North Carolina 
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ONE TOOL HOLDER 


DOES THE 
WORK OF 


TEN 












ONE tool holder for all positions 

. . . No tool chatter . . . can do 

internal boring or internal thread- 

ing . . . Ideal for carbide tools... 

Bit Sizes: %”, Ke”, %”, He”, 42", %” 
Furnished with Cobalt Bits 


ACME TOOL CORP. 


75 W. Broadway New York 7, N. Y. 
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feature by feature... 





MOST EFFICIENT 
VARIABLE SPEED 
PULLEY 


Both sides of the driving disk open 
simultaneously and equally to give 
constant belt alignment. 


Power is transmitted through sides 
of the belt to a grooved sheave to 
insure maximum efficiency and pre- 
vent slippage. 


Each side of the driving disk is in- 
dependently actuated by its own 
spring, eliminating rachets, cogs, 
gears or other moving parts 
subject to constant maintenance 
and wear. 


Oilite bronze bushings on frac- 
tional hp. units provide life-time 
lubrication. 


Curved pulley faces maintain full 
contact with belt sides at all times, 
greatly increasing overall efficiency. 


Pulleys are available in a complete 
range of sizes, fractional to 15 hp.— 
full 3 to 1 ratio. Immediate 

delivery from stock. 


Request recommendations 

for your application. Ask 

for Catalog P-58. 
FIRST NAME 
IN VARIABLE 


SPEED 
PULLEYS 


PLING CO. 


4859 West Lake Street, Chicago 44, Ill. 
Telephone: ESteb:ook 9-3010 
CIRCLE INFORM-A-GRAM KEY NO. 981 


Product News 


New Milling Machine 


Suitable for toolroom or produc- 
tion applications is the new Model 
F4 Aciera milling machine. It fea- 
tures high precision, extremely 
rigid construction, hardened and 
ground gears and splines, inter- 
changeable tables, and vertical or 
universal milling head. For infor- 
mation write Alina Corp., 122 E. 
2nd St., Mineola, L.I., N.Y., or Cir- 
cle No. P26. 





TOOLING & PRODUCTION 


Trimming Press 


Utilization of full press tonnage 
for die trimming is done by a new 
series of expanded bed Havir 
presses. Available in 8, 12, and 16 
ton models with 12” x 12” and 12” 
by 14” beds. With larger bed area 
small tonnage presses can be used 
for the jobs previously requiring 
larger presses. Sales Service Mfg. 
Co., 2363 University Ave., St. Paul 
14, Minn., or Circle Inform-A- 
Gram No. P27. 





All-Steel Shear 


Automatic pressure lubrication, 
all steel interlocked construction, 
and forged alloy steel eccentric 
shaft are features of the new Se- 
ries 15014 shear. It has a 1%” thick 
cutting capacity in mild steel plate, 
14’ long. Contact The Cincinnati 
Shaper Co., P. O. Box 111, Cincin- 
nati 11, for information, or Circle 
No. P28. 
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INDICATING MICROMETER 
and COMPARATOR Visioce® 
EL 


WILL DETECT OUT-OF-ROUNDNESS — TENTHS VERNIER 
OVALNESS — TAPERED CONDITION IN oe 
1/10,000" — 0-1" Range 
LARGER SIZES 
ve TCABLE 2 IN HARDWOOD CASE 
We A RIGHT HAND TOOL 
i Release Button for Movable 
anvil on right hand side enables 
h operator to hold tool the con- 
ventional way. 
NEW! 
Resetting to Zero in Seconds. 
Quick Adjustable Tolerance Hands. 
HEAVY TUNGSTEN CARBIDE tipped 
Measuring Anvils. STAINLESS STEEL, one- 
piece spindle and screw, hardened with Ground 
eads — Permanently Rustproof. 


GUARANTEED (Mah >» QUALITY 


INDICATING BENCH MICROMETER 
with NON-ROTATING Spindle 


3 TOOLS IN ONE 
COMPARATOR 


Master 
MICROMETER 
"60" & "NO GO" 
GAGE - 1" Range in .0001" 


In 
HARDWOOD 
CASE 


Here is a 


SUPER 
PRECISION 


MEASURING 
MACHINE 


for the 
measuring of 
small and 


delicate parts 
for Tool and 
Instrument making. 


; FEATURING 
USE IT AS A COMPARATOR Adjustable Measuring Pressure to 
any red tension 


RETRACTABLE for desi : 
rapes measurements. nase Non-rotating Spindle assuring absolute 
table Tolerance Hands. parallelism of anvils. 





Eleven Types of 
tment of 20 MILLIONTHS INTERCHANGEABLE 
indicator: INDICATOR READING AVAILABLE | Measuring Anvils available. 

















iF NOT AVAILABLE AT YOUR FAVORITE SUPPLY HOUSE — 
WRITE TO US FOR ILLUSTRATED FOLDER. HEADQUARTERS FOR 








MAHR GAGE CO. INC. icici 


274-TO Lafayette St.. New York 12. N.Y, ——eFme TOMS 
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heinrich C/+z-Mases 


positive clamping 
instant setting 





SIMPLIFY JIG AND FIXTURE DESIGN 
LONG TRAVEL provides plenty of chip clearance, easy load- 
ing and unloading. Gets into hard-to-reach places. Base sizes: 
Model 2FL, 334” x 314”; Model 9FL, 434” x 354”. Bar lengths 
from 8” to 18”. Here are two examples of Grip-Masters speed- 


ing production in drilling and milling operations. 


See Your Industrial Distributor 
or Send for Big, Free Catalog 
on Heinrich Tools 








HEINRICH TOOLS INC., DEPT. 140-A 


RACINE, WISCONSIN 
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Comet, BORING TOOLS 
(H. S. S. and Carbide) for Holes from 1/16" upward 
Standard and Special Boring, Facing and 
Internal Threading Tools. Write for Data. 

Bore Small Holes? Contact COMET 





Low CcosT 
High Speed Steel STEP DRILLS 


Made to Your Own Specifications 
PROMPT SERVICE 


Write for Complete Data 


738-T4 BROADWAY NEW YORK 3, N.Y. 
CIRCLE INFORM-A-GRAM KEY NO. 993 











complete protection against dirt, 
and wear for any moving part with 


ELASTICONE® COVERS 


Plan ahead . . . specify Elasticones by size and 
number on your next drawing—get automatic pro- 
tection for shafts, bushings, lead screws, guide pins 
or hydraulic rams—wherever precision and lubri- 
cation must be preserved. 


Elasticones are spirally wound flat alloy steel cones 
available* in standard sizes for immediate delivery. 
Write for complete information and new data 
sheet °58. 


CENTRAL = we 


6603 Marsden Street Philadelphia 35, Pa. 


Distributors in principal cities 
CIRCLE INFORM-A-GRAM KEY NO. 994 


Safety Equipment Co 





100 TOOLING & PRODUCTION 


Prod uct N ews : Heavy-Duty Nibblers i 
eo 8 A new nibbler easily cy 
“af through 8 ga mild steel or 10 
Two Turret Drills “hg stainless at 6 ft/min and leay, 
both edges of the cut free from digs 
tortion. It has a vertical punching 





Greater application is possible 
by using two new turret drill mod- 
els that have the basic turret prin- 
ciple advantages. Model 0 drills up 
to 1/4” dia in steel and Model IC, 
1/2” dia in cast iron. For informa- 
tion, write The Burgmaster Corp., 
15001 S. Figueroa St., Gardena, 
Calif., or Circle Inform-A-Gram 


motion at high speed to take sharp, 
rectangular 1/4” wide bites out of 
the metal. Write Buckeye Tools 
Corp., 5003 Springboro Pike, Day- 
ton 1, Ohio, for details, or Circle 


all over the world. Inform-A-Gram No. P30. 


FOREDOM Resets Die Heads 


A new hydraulic mechanism 


FLEXIBLE SHAFT was designed to reset die heads 


automatically during operation of 
MAC HIN ES 2AB single spindle bar automat- 
ics. It handles up to 74” dia heads 
do the most intricate and eliminates time consuming 
jobs. .. better / manual resetting. For details write 

The Warner & Swasey Co., 5701 
Carnegie Ave., Cleveland 3, or Cir- 
cle Inform-A-Gram No. P31. 





A skilled craftsman uses a Foredom machine with 
a fine dental burr to finish off the carving of the 
earth’s contours on the 6’ 3” diameter, 3-dimensional 
epoxy globe designed and built by Geo-Physica! Maps, 
Inc., NYC. The first of its kind, this globe sets a 
new standard for scholarly research and manufac- 
turing techniques, and the finest tools available were 
chosen to execute the intricate detail involved 





4 
4 ‘ 7 : 
ne 


Grinding & finishing Buffing & polishing °° 
Engraving & marking Sanding & brushing Precision Tapped Holes 


Tool maintenance Mold & die work The new Mod- 

Filing Deburring el 500A adjust- 
able torque tap- 
Ping attach- 
More and more craftsmen handle small precision jobs faster, better and easier | ment, ideal for 
with Foredom Flexible Shaft Machines — whether they work in metal, plastic, | high production 
leather, rubber, wood or glass. They like Foredom’s variety of slim handpieces | 5, aytomated 
which give perfect control at all speeds. Inexpensive, easily portable, these | setups, accom- 
machines are ideal for both maintenance and production. For more information, : 
write today for catalog 210-TP1 














modates flute- 
less or standard 
taps. Recom- 
: mended maxi- 
FOREDOM ELECTRIC COMPANY, INC. | mum speed is 
BETHEL, CONNECTICUT | 2000 rpm. Write 
Tapmatic Corp., 
CIRCLE INFORM-A-GRAM KEY NO. 100 845 W. 16th St., \ 
Costa Mesa, Calif., for details, or 
Circle Inform-A-Gram No. P32. 
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CY" (Or Tg el lol-m Mi elel-re 
Inserted Blade 


NOWENESEE 


ars Cedialem-lale 
fore] enali-iselelaiare 
Tools 


Interchangeable Pilots * 


Constant Chip Space » 
Throughout Life of Blades Carbide Tipped 
H.S.S. Blades. 
Save 25% or 
more over cost of 


Standard Sizes 1% to 4 Solid Tools 


Standard with Straight 
or Morse Taper Shanks @ Consult our Engineering 
Dept. on your Inserted Blade 
Production Tool Problems. 


WRITE FOR CATALOG 60-P 





(SINESIS[E MANUFACTURING COMPANY 
566 HOLLENBECK STREET, ROCHESTER 21, N. Y. 


Adjustable Hollow Mills * Facing and Counterboring Tools « 
Tube Deburring Tools * Special Production Tools * Since 1908 
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ROTARY BUSHINGS 


For DRILLING, CORE DRILLING, ROUGH 
and FINISHED DRILLING 


The inner race of the GATCO bushing rotates with the tool, 
es the tool accurately below or above the work — or 
oth. 

Eliminates expensive tool construction — Reduces tool wear 
— Prevents seizure and pilot breakage — Especially adapted 
where precision is required. 


Write for full information and prices 
GATCO ROTARY BUSHING CO. 


42322 ANN ARBOR RD., PLYMOUTH, MICH. 
Glenview 3-2295 
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TOOLING BALLS 


@ Durable; corrosion-resistant. Made of Type 4 
stainless steel, hardened to 55-58 Rockwell C. 


@ Highly accurate. Ball size held to + .0001” for fix- 
ture balls; +.00002” for checking balls. 


@ In stock: Types 224 and 448 in 7 ball sizes, 4” to 1” 
by 4” steps; Type 348, with 4” ball and shouldered 
shank tapped 6-32. Other sizes to order. 


WRITE FOR price list and ASTE Data Sheet 


INDUSTRIAL TECTONICS, Inc. 


MANUFACTURERS OF PRECISION BALLS AND BEARINGS 
<¢ p> 3693 JACKSON ROAD 
ANN ARBOR, MICHIGAN 
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47-page catalog illustrating 
complete line of 


ALLENAIR 


AIR CYLINDERS 
AIR VALVES & CLAMPS 
DIAL FEED TABLES 


The cylinder of “distinction” shown above 
is a Factory Reject. Only straight rods 
available. 


ALLENAIR CORP., 255 East 2nd St., Mineola, N.Y. 





! 














Lone State 
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HIGH FREQUENCY 
INDUCTION 


HEATING 
UNITS 


TYPICAL INDUCTION HEATING 
APPLICATIONS 


fos 
te) 


PLASTIC COATING “Smee 
OF TOOL HANDLES 


A production line operation for 
coating handles of tools at Whitney 
Metal Tool Co., Rockford, Ill. uses 
induction heating with excellent re- 
sults. The handles only are heated 
by induction to the desired tem- 
perature then dipped into a vinyl chloride base 
coating material for a short period depending upon 
the thickness of coating desired. The plastic coating 
formed on the handles is then cured by immersion 


in a carbo-wax bath. 

wasup | 2QQQO 
FACILITATED BY sre STR wee 
PROGRESSIVE obaanaoc 


ANNEALING 

















Metal forming operations which require interme- 
diate anneals to restore ductility can be facili- 
tated by induction annealing the strip progres- 
sively. Diagram illustrates this procedure for 
partially formed thin austenitic stainless steel 
strip. The induction annealing operation is sched- 
uled in the production line between two press 
operations. Metal strip and wire of other mate- 
tials are also induction annealed in this manner. 





Electronic Tube 


Spark Gap Converter 


=: # 
. Se equirements 
J & f tee y = nmunications Com- 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 
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AGET Manufacturing Company 
1394 Church Street « Adrian, Michigan 


cayott ff 
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@ Round 


@ Square 


@® Oblong not 
restricted 
to 2:1 ratio 


Slug 
Ejector 
HS Quills 
Items shown here are stock. Usual 


shipment within 48 hours of order receipt. 
Specials made to your specifications. 
Send to Dept. A for catalog. 


=) 
2 One PUNCH & Di 
. ¢ € woe ee ROCF 
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Jamestown, New York 
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Quick Toolholder 


Cut setup time using a new 
quick-change toolholder for lathes. 
The Master Multi-Tool is ideal for 
large production, short runs, or 


individual work and takes light or 
heavy cuts with precision. Once 
it’s set, it repeats again and again. 
For your bulletin, write Karl A. 
Neise, 404 4th Ave., New York 15, 
or Circle No. P33. 


Impact Grinder 


Cut areas up to 3%” dia in hard 
or brittle materials using a new 
2,500 watt ultrasonic impact grind- 
er. It operates within tolerances of 
+0.0003” and is suitable for cut- 
ting, slicing, drilling, grinding, and 
trepanning. Raytheon Co., Wal- 
tham 54, Mass., or Circle Inform- 
A-Gram No. P34. 


Contour Measuring Instrument 


Fast, accurate dimensional 
checking of impellers, inducers, 
nozzles, turbine wheels, blades, and 
two and three dimensional cams is 
possible using the new Model SP-2 
Contour-O-Scope. Up to 30” dia 
and 10” width can be handled. 
Contact TurboTronics Corp., 19360 


Roseland Ave., Cleveland 17 for 
details, or Circle Inform-A-Gram 
No. P35. 


Fast Acting Clutch 

A new air-operated, electrically- 
controlled air clutch and brake, 
featuring fast action, smooth oper- 
ation, and economy, allows press 
speeds to be increased without 
damage or shortened life. Shock- 
less, instant starting and stopping 
are obtained with low air con- 
sumption. Service Machine Co., 
2310 W. 78th St., Chicago 20, or 
Circle No. P36. 








Every Day ADDS 
to Your PROFITS 
when You Operate 
with 
PERKINS 

Jr. P R ESSESe 








Jr. Press 
with Roll Feed 


It is hard to find a small 

press that will equal the per- 

formance of Perkins Junior 

Press, for POWER, SPEED, 

ECONOMY, VERSATILITY 

and year-in-year-out DEPEND- 

ABILITY. Dollar-wise, they’re the most economical press you can buy. 
Perkins Presses are being profitably operated today in some of the 

largest metal working plants in the country. There’s a model to fit your 


particular requirements. 
WRITE DEPT. TP14 for illustrated brochures 
“ * with Tver aug 
specifications. 
It's the first 
| step towards 


MACHINE COMPANY 
WARREN, MASS., U.S.A. 
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NOW.- Polish 
Plastic Molds, 
Lap Carbide, 


Dies, Tools with 


TETRABOR. 


‘. 
Tetrabor is an oil paste of boron carbide 
especially compounded for lapping carbide 
tools and dies; steel tools, dies and gages as 
well as polishing plastic molds. It closely 
resembles diamond in hardness and specific 


weight. 
CUT LAPPING COST—Tetrabor costs much 
less than diamond and can be used in 99 per 
cent of the applications formerly requiring 
diamond. 
INCREASE PRODUCTION — Faster acting 
Tetrabor permits its use in place of conven- 
tional compounds at same cost. Gives su- 
perior finish. 
@ Available in 100 gram tube in a range of 
grits to suit every application. 
Dealer inquiries invited. 
Order your trial kit containing a 50 gram sam- 
ple of 12 grits. Shipped Post Paid for $15.50. Or 
send for free literature and price list. 
TITAN TOOL SUPPLY CO. 
Box L, 1419 Hertel Avenue, Buffalo 16, N.Y. 
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NEW (i0si) VERNIER CALIPER 


STAINLESS STEEL HARDENED THROUGHOUT 
FULLY LUSTRO-CHROME SCALE AND VERNIER 
4 For Outside, Inside and Depth 
6-1/4" Measuring Capacity 
Reading Lower Scale — .001" 
Reading Upper Scale — .001" 


Lower and Upper Vernier 
Plates are adjustable 
(up to .020") for 
New flush type Vernier easy recalibration 
eliminates reading parallax 
Double length vernier for 
more accurate and faster readings 
Fine Cam-lock adjustment for 
easy setting at close limits 
Overall length 8-1/8" 
furnished in 
Cat. No. 193 clear unbresteble polyetinylone case 
For C intormetion it our 96 
Guest an a our 4 “Coast te te Coast” pe. cpg al 
secrest Local Distribstor. 


<= SCHERR-TUMICO 


ON MEAS 





URING TOOLS AND INSTRUMENTS 


WAREHOUSE STOCK, SHOWROOMS & SALES OFFICES AT 
NEW YORK: 200 Lafayette Street, New York 12, N. Y. 


aradhn ane headin tation, eth @ ane E-1 
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SHELDON 


for the size Lathes 


You Need Most 


Sheldon lathes are built in the sizes you 
need most, for toolroom and production 
jobs. They are available with swings of 10”, 
11” and 13”. . . in varying bed lengths with 
18” to 48” center distances... and... in 
your choice of pedestal, cabinet or bench 
mountings. 

Powerful, all-V-belt, drive units—either 
the standard 8-speed (or 16-speed) E-drive; 
or the production favorite, a rapid, lever- 
shift U-drive. Where higher spindle speeds 
are desired, the standard E-drive can be 
built to provide speeds up to 2,000 r.p.m. 

All Sheldon Lathes have handscraped, 
built-in precision. Each lathe is guaranteed 
to meet or surpass the American Standards 

for Toolroom Accuracy. 
With every Sheldon 
Lathe goes a copy of 


Sheldon-Built 
Sebastian 13" and 15 Geared Head 
Precision Lathes 


Precision 


LATHES 


13” Swing 
Precision Lathe 


the accuracy tests actually 
performed on that lathe. 
(19 checks). 

Important optional features include: 
hardened bed ways, LOO Long Taper Key 
Drive spindles, 4” D1 Camlock spindles, bed 
turrets, taper attachments and a complete 
line of toolroom and production accessories. 

The new Sheldon-built Sebastian Geared 
Head Lathes have greatly increased work 
capacity and many advanced features. 
These include a wide, heavy, hardened and 
ground bed . . . easy shifting spindle speed 
dial . . . 60-pitch gear box . . . independent 
drop lever apron clutches . . . cam-action 
tailstock clamp . . . and, automatic lubrica- 

tion in the headstock and apron with 
“1-shot” lubrication of carriage. 


Send in coupon or write for catalogs and names 
of nearest Sheldon and Sebastian Distributors 
where you can see these new lathes in operation. 


SHELDON MACHINE CO., INC. 
4235 North Knox Avenue, Chicago 41, IIlinois 


Gentlemen: Please send new catalogs describing: 


C) Sheldon [] 10”, 


O11’ 01113" Lothes 


() Sebastian 13°‘ and 15’ Geared 'iead ‘.athes 
C) Horizontal Milling Machine ([}Name of Local Dealer 


SHELDON SHELDON 
Horizontal Milling Machine 12” Shaper 
SHELDON MACHINE CO., Inc. 


Builders of Sheldon Lathes, Milling Machines, 
Shopers and Sebastian Lathes. 


C) Sheldon 12° Shaper 


Name 


Street Address 
4235 North Knox Ave. @ Chicago 41, Ill. City 


CD) Hove representative Call. 
.. Title 


Company Name 


Company 
Home 


ae 
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Gaertner Toolmakers’ Microscope used to measure 
typical piece part. Co-ordinate range 4” x 2”. 


Precise measurement to 
0.0001” and 1 min. of arc 


Gaertner 
Toolmakers’ Microscope 


Here is a reliable, easy-to-use micro- 
scope for precise measurement of piece 
parts, tools, dies, thread gages, templates, 
| jigs, fixtures, etc. Ideally suited for mak- 

ing a wide variety o _— measure- 
_ments and is especially valuable in re- 
ducing rejects in production work. 
| With the Gaertner Toolmakers’ Micro- 
scope you make direct, non-destructive 
measurements — no contact, no distor- 
tion, images are sharp and clear. It is a 
basic measuring instrument for inspec- 
tion opt. gage labs, tool and die and 
model shops, industrial and research labs. 
The Gaertner Toolmakers’ Microscope 
| has been proven in use by U. S. Govern- 
, ment Gage Laboratories, and by prime 
|contractors and their subcontractors. 
With all parties using the same measur- 
ing instrument, inspection procedures 
are co-ordinated and disagreements and 
rejects minimized. 





Features that help you get 
HIGH SETTING AND REPEATING ACCURACY 


Low, compact built-in rotary stage reads to 
1 minute of arc mo 360° range. 
Minimum overhang of stages. 

Full 2” pt lapped lead screws with cor- 
rection 
Straightforward, direct, 
system. 


uncomplicated optical 


Features that assure you of 
EASY, CONVENIENT OPERATION 


Independently rotatable cross hairs in protrac- 
tor ocular ome up measurements, simplify 





Convenient “location of ocular eyepieces for ease 


Built-in transformer and plugs for all 
illuminators. 
Modifications and accessories to 
MEET YOUR EXACT REQUIREMENTS 
Thread and radius templates, camera and spot- 
ins attachments, fine motion focus, variable 
gnification available. 
If yo u have a special measuring problem, our 
of representatives will be happy to consult 
with you. The service and engineering facilities 
of the manufacturer are always immediately 
available to help you. 
Write for Bulletin 147-56 


Designed and manufactured by 


The Gaertner 
Scientific Corporation 


1242 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 
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Deburring Machine 


For low production of a multi- 
plicity of parts and/or high pro- 
duction of a single component, use 
the new MM-2 high speed Model 
3000 deburring and finishing ma- 


chine. The unit has two indepen- 
dently operated spindle heads and 
a capacity of up to 6” dia, and 240 
pes/hr production. Write for infor- 
mation to The Mecha Finish Corp., 
Sturgis, Mich., or Circle No. P37. 


Easy Adjustment Control 
A new 4-way 
air control 
valve features 
speed of opera- 
tion and has a 
built-in speed 
control that al- 
lows easy ad- 
justment of 
both the for- 
ward and re- 
verse cylinder stroke. This bleed- 
type valve can operate at pres- 
sures as low as 1 psi. Cleveland 
Pneumatic Industries, 64 Old Or- 
chard, Skokie, IIL, or Circle In- 
form-A-Gram No. P38. 


Bench-Type Furnace 

A new heat treating furnace has 
a cast iron venturi burner with 
modernized port design which 
takes reflected heat to speed up 


operations, and a new hearth mix 
which provides greater resistance 
up to 2000°F. For literature on 
Model 55, write Charles A. Hones, 
Inc., 2473 Grand Ave., Baldwin, 
L.IL, N.Y., or Circle Inform-A- 
Gram No. P39. 


New Wire Cup Brush 

Faster cutting and easier clean- 
ing at speeds up to 7,000 rpm are 
possible with the new 6” cup brush 
with a turret back. The brush also 
features a rolled bead edge, inter- 
nally mounted nut, and two full 
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rows of tufts. For details write 
Anderson Corp., 1029-1039 South- 
bridge St., Worcester, Mass., or 
Circle No. P40. 


as 








Modern FEDERAL Dial Feeds give yo 


automation at less cost! 


| 
| 








—eliminate specialized and more costly equipment! 


No. 7 Dial Feed 
Gear Driven. Capacity, 80 tons. 


FEDERAL PRESS COMPANY 
907 Division St., Elkhart, Indiana 


FEDERAL 


Federal Dial Feeds are your 
answer to greater production 
at lower costs. Equipped with 
special jigging, automatic 
feeds and ejectors, their appli- 
cationsare virtually unlimited 
and the need for specialized, 
more costly equipment often 
eliminated. (Example, one 
manufacturer increased pro- 
duction 600%.) 

Add Federal’s quality fea- 
tures and workmanship... 
and you've got a winner. In- 
vestigate Federal Dial Feeds 
for your operations. Gear or 
chain driven with cam-type 
indexing mechanisms. Sizes 
range from 6 to 80 tons. 


No. 3 Dial Feed 
Chain Driven, Capacity, 26 tons. ° 


PRESSES 


33 Years' Experience in Dial Feed Engineering and Construction 
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ETALON 
INGAGE 


measures the 
exact BORE or 
blind hole 
Reading: .0001” 

Size: 3/16” to 4” 


size! 


ALINA 
CORPORATION 


122 East Second St 
Mineola, L. 1., N. Y 
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> MORE HEAT TREA TING VOLUME 
with BASIC "BUZZER PACKAGE" 


NO BLOWER OR OTHER POWER NEEDED 
.. just connect to gas supply 


F ~ » Be otal 
# 


GAS ATMOSPHERE 
PuaMacl 


es pen geen 3 
: . es 





Rinse O8F 
QUENCH TANK 


‘BUZZER’ modern gas-fired heat treating and melting 
units give you the most dependabi ical and 
productive system for turning out quolity jobs at -low 
productions costs. When power is off —‘‘BUZZER’’ stays 
on the job! Standard and special furnaces, large or 
small, available to equip your shop to exact requirements. 


compete Line OF BUZZER BuRNERS FOR CLEANING, 
RINSING, PICKLING AND SUNDRY HEAT OPERATIONS 


— 


¢ 4 
WW WRITE TODAY FOR NEW “BUZZER” CATALOG 


CHARLES A. HONES, INC. 


HEAT TREATING EQUIPMENT SPECIALISTS SINCE 1911 
153 S. Grand Avenue, Baldwin, L. |, N. Y. ©@ BAldwin 3-1110 —™ 
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Highly polished flutes produce 


smoother, more accurate holes! 








DRILLS 
REAMERS 
BLANKS 


Premium Quality High 
Speed Steel, Carbide Tipped 
and Solid Carbide. 


DRILL 
SETS 
Fractional, Wire and 
Letter size drill sets 


packed in convenient 
folding index cases. 


BLANK 
SETS 
Uniformly hardened high 
speed steel reamer and drill 
blanks precision ground to 
new close tolerance limits. 


Call your local distributor today—or write Ace 
direct for latest catalog and price information. 





ACE DRILL 


Adrian, Michigan 





ORIGINATORS OF ‘‘GROUND-FROM-THE-SOLID™ DRILLS 
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Burr-Free Grinds 


A new treatment for grinding 
wheels retards loading and func- 
tions as a dry coolant. Dri-Kool 
coating promotes burn-free, burr- 
free dry grinding of high speed 
steels, and longer wheel life with 
less frequent dressings. For bulle- 
tin, write King Graphite Products, 
Inc., 21950 Telegraph Rd., Tren- 
ton, Mich., or Circle No. 41. 


Hole Locator 
The indicator 
of Model CC- 
100-V is axially 
centered and 
recessed in the 
gage head so the 
indicator is read 
directly in line 
with the hole 
being checked. 
The pilot mem- 
ber remains sta- 
tionary while a 
knurled thumb 
knob rotates, 
for less wear to the pilot. For de- 
tails, write Mayes Tool Co., 26514 
W. 7-Mile Rd., Detroit 40, or Cir- 
cle Inform-A-Gram No. P42. 


Reflection Device 

This new reflection inspection 
device is designed to produce the 
maximum amount of reflectivity, 
regardless of the surface finish of 
the part being inspected. Even su- 
perficial surface scratches can be 
checked accurately. It’s excellent 
for deep-hole inspection, as shown. 
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Jones & Lamson Machine Co., Get a bulletin from Gisholt Ma- 
Springfield, Vt., or Circle P43. chine Co., Madison 10, Wis., or 
Circle Inform-A-Gram No. P44. 
Bench-Type Balancers 
Miniature belt-, air-, or elec- 
trically self-driven parts or as- 
semblies can be checked by this 
new line of high speed bench-type 
balancers. Both horizontal and ver- 
tical models check miniature arma- 
tures, aircraft and missile gyros, 
and small spindles. They quickly 
and accurately measure and locate 
unbalances causing work support 
movements greater than 0.000002”. 





NEW 


ovis KEY-ALIGNED DIE 


THE LATEST ADDITION TO OUR STANDARD UNITS 


aq must 
i" 7 KEY FOR DELS 
for irregular TI\VU AA 7) 
4 /, YO J 7, 
stampings 








KEY FOR OFT 9 





ELIMINATES ALL SET-UP 
ERRORS AND INSURES 


UNINTERRUPTED ACCURACY 








When producing irregular shaped stampings, 
it is important that the cutting members of the 
die are located in the proper radial alignment. 
Hovis has introduced the key-aligned die to 
meet this requirement . . . With the key-aligned 
die any press operator can install the inserts 
without the possibility of misalignment. This 5 
is accomplished with a fiat on the insert which t 
locates against a key in the retainer. 




















the Hovis key-align method. 


8HAveO 


An example of some irregular pieces these dies produce by merely 
purchasing special sets of parts on which we are glad to quote 


My, fi Be 


HOVIS 2UND 
COMPOUND DIES 


for producing WASHERS and SMALL 
STAMPINGS . . . No need to make a 
NEW DIE for every STAMPED PART 
By simply removing and replacing five, small, inter- 
changeable inserts a new part may be produced .. . 
This method makes possible all production including 


Made in 6 sizes: irregularly shaped pieces and shallow draws. 
%"-1"-22"-4"-6"-8" 


HOVIS SCREWLOCK COMPANY 


8100 E. NINE MILE ROAD + BOX 97 + WARREN, MICHIGAN - 
Phone: Slocum 7-4800 Suburb of Detroit 
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Product News 





Automatic Drill Units 
Featuring air-hydraulic opera- 
tion, this new Model 17-400 drill 
unit is versatile and adaptable and 
adjusts quickly for rapid advance, 
length of feed, rate of feed, and 
total length of stroke. The Hart- 
ford Special Machinery Co., Hart- 
ford 12, Conn., supplies bulletins, 
or Circle Inform-A-Gram No. P45. 


a . _ - 
* Sig - * 5 
r tees 
aoe ce - < 
: we % 


—s 


13” 
Aluminum body 
GIBBED KEYWAY 
Ajust-Tru. Power Chuck # 


only 145 Ibs. 
| (40% less than steel) 
starts easier . . .stops 


- easier... less brake wear 


Guarantees precision 
within .001” 


Gibs under jaws take up wear 
‘to TRIPLE useful precision 
life 


All working surfaces are 
Hardened, Ground, and 
Lubricated 


Write for complete details 








Power Chucking 
Greater accuracy and rigidity in 
high production is assured with 


this new principle in power chuck- 
ing. The Ball-Lok power chuck 





















\ 


Ay 


ay & 


a 


?. 


ec 


You make money every time you chuck with buck 






BUCK TOOL COMPANY 


118 SCHIPPERS LANE « KALAMAZOO, MICH. 
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with ball joint actuation which af. 
fords pull back action against fixeg 
work stops, resulting in greater 
accuracy and rigidity in chucking 
parts, is primarily a single-purpoge 
chuck for use on multi-spindle 
turning or boring operations. N. 4 
Woodworth Co., 1300 E. 9-Mile 


Rd., Detroit 20, or Circle Inform. 
A-Gram No. P46. 





Accurate Gaging Head 

This fully 
jeweled compa- 
rator gaging 
head, Supra- 
mess, reads di- 
* rectly in 0.000- 
020” and has an 
accuracy of + 
0.000010” over 
its total range 
of +0.001”. It 
features constant measuring pres- 
sure, fully jeweled shockproof 
movement, and instant fine adjust- 
ment. Get a folder from Mahr Gage 
Co., 274 Lafayette St., New York 
12, N.Y., or Circle Inform-A-Gram 
No. P47. 





Spot Checker 


“, 
N 





This electronic comparator spot 
checks dimensions of small parts 
during production. The unit can be 
installed in a fixed position or car- 
ried from job to job. Write Radio 
Corp. of America, 30 Rockefeller 
Plaza, New York 20, or Circle In- 
form-A-Gram No. P48. 
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WRITE FOR DESCRIPTIVE CIRCULAR 


Mutt 
BENDER-CUTTER 
CUTS, BENDS, PUNCHES 


Available in hand, air or hydraulic 
models. The MULTIFORM is shipped 
complete with full assortment of dies 
and mandrels to form and cut round or 
flat stock up to 4g” x 114” as illustrated. 
Punching dies available. Other models 
up to 4” x 8” hydraulic operated. Ideal 
for steel rule die forming. 








J. A. RICHARDS COMPANY KALAMAZOO, MICH. 


ALSO AIR OPERATED MODELS 











Straight Type Offset Type 














SR 
2 


° MACHINE HANDLES @-——9 
@ HANDLES poe) oe 
e@ BALLHANDLES “UD Po) 

a 

@ SPECIALTIES 


AS A 











FOR DEPENDABILITY 


A Complete line of high 
grade hand knobs, levers, handles, hand 
wheels, graduated dials is available for 
a immediate shipment from stock of stand- 
m ard items. Specialty items made to your 
Lt1 Specifications. 


Ph WRITE FOR INFORMATION 

a 
ae as RACINE 2. WIS. 
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USE IT 


Full 1/3 hip. 
6. E. Motor 

















VERTICAL 


At last, a top quality industrial sander that 
provides all the most wanted features — 


wer"saa for se tte 19908 


IMlustrated Literature on Request 


A few desirable distributor 
territories still available. 


complete 
with cord, plug, 
switch ready to use 


WALLS sates corporation 


333 Nassav Avenue Brock! 
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Yoder Tube Mills 
speed tailpipe production 
at AP Parts Corporation 


The AP Parts Corporation (Toleao, 
Ohio), world’s largest producer of 
replacement mufflers and tailpipes, 
uses 2 YODER Tube Mills to produce 
more than 300 ft. of 134”, 17%” and 2” 
tubing per minute. 


According to Mr. John Grindle, Plant 
Engineer, the two-man operated 
YODER Mills are vital to the produc- 
tion of the entire plant. “YODER Tube 
Mills earn their keep daily. They are 
easy to set up, maintain and operate 
...the welds are clean and uniform. 
We depend on them for constant 
quality, high production and mini- 
mum downtime”. 


The YODER Tube Mills at AP Parts 
exemplify the production economies 
and dependability of all YODER-built 
equipment, whether it be Pipe and 
Tube Mills, Cold Roll-Forming 
Machinery or Slitting Equipment. 


If your products require ferrous or 
non-ferrous pipe or tubing, from 14” 
to 26” diameters, there is aYODER Mill 
designed to produce it economically, 
accurately and efficiently. 


For complete information on YODER 
Pipe or Tube Mills... write for the 
fully illustrated, 88 page YODER Tube 
Mill Book... it is yours for the asking. 


THE YODER COMPANY 
5501 Walworth Avenue «+ Cleveland 1, Ohio 


aigae la! 


YODER Aiiaits 
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finest 


Free? 
quality (a tradition) ex- 


Product News 


. and 





..the proved 
Fastest de- 


reputation for Nth de- 


gree production ability. 
. dependable 


. Acme saves it 
precision remarkably 


for you. The FREE Lock Screw 
Locating Jig instantly gives loca- 


Ball Screw Actuators 


distributor. 
livery standard... 


perfect. 


pected . . 


have the number and 
variety of machines .. . 
the more-than-a-decade 
A daily time and work 
saver? Certainly. No, Acme bush- 


These unique Acme 
ings (all 30,000 sizes of them) aren't 


experience. 
capabilities can work for you. 
they’re close as your nearby Acme 


tion for lock screw drilling and 


tapping. Handy? You bet. 
free, too. But just as important, 


time is money. So. . 


* Acme Industrial tigures your 
Honest. 


a fine tolerance line! But Acme In- 
dustrial has produced scores of 


parts, big and small, that meet just 


such exacting requirements , . 
we're talking about high volume 


*or course, it’s tough to toe such 
output! America’s missiles, depend- 
ent on thousandths-of-an-inch 
accuracy, incorporate many Acme- 
made parts, To lay it on the line, 
very, very few production lines 





bil 


y not 








A unique internal bypass for re- 
circulating the balls is featured on 
these new ball screw assemblies 
with up to 0.0002” per foot pitch 
accuracy. Efficiency is 90% or bet- 
|ter and power requirements are 
lower. Contact Special Products 
Div’n, Scully-Jones & Co., 1901 S. 
Rockwell St., Chicago 8, for de- 
tails, or Circle No. P49. 


tid 
eh 
* seals * nut assemblies—to list a few 
. . . Acme’s jobbing division does it best. 


* carbon 


y* 


VUE 


Whatever the manufacturing job . . 
* valve and sleeve assemblies 


....Wh 
tolerance J” 
what..... 
a FREE 
lock screw 
locating 


Easily Coat Parts 


A new Vibro-Fluidizer for coat- 
ing parts by the fluidized-bed 
process, which consists of dipping 
a pre-heated part into the coating 
material for a few seconds, has 
been announced. The coating ma- 
terial, securely bonded to the part, 
forms a tough impact and abrasion 
resistant dielectric hide. Arm- 
strong Products Co., 347 Argonne 
Rd., Warsaw, Ind., or Circle In- 
form-A-Gram No. P50. 





ACME INDUSTRIAL COMPANY ACME INDUSTRIAL COMPANY 


204 North Laflin, Chicago 7, Il. | a : 204 North Laflin, Chicago 7, Ill. 


SEND...;zurerotsheors | IE SAVE... szsim wae 


***FREE facilities book to . . mie 
me. I'd like to see what your equip- Screw Locating Jig. No obligation, 
of course. 


ment is, what you've done, how it 
can help our operation. (0 Send your bushing catalogs, too. 


Name 





Name. 





Firm. 





Firm 





Address. r . Address. 
City. Zone. State. . 4 re ee eee 
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IMMEDIATE DELIVERY OF CONTOUR CUTTERS THE REMARKABLE 
For Standard Hydraulic Fittings... Ja Sack | MARKER « «+ FOR 
REMARKABLE 
AND 10050 Port Cutters } 
PRODUCTS 


SS> = = atuae oT 


Turret Lothe and Drill Economy Series: Cor- Versatile Series: Cor- High Speed Steel 

Press Series: Carbide bide Tipped, integral bide Tipped, inter- Series: Integral end 

Tipped, integral reamer end pilot changeable end. pilot pilot, Super H.S.S. ge 
and reamer 


. dependable 


quality (a tradition) ex- 


pected . . 


precision remarkab! 


perfect. 


“MS” Port Cutters External Flat Form Tools 


MS 33514: Carbide MS 16142 ‘‘SAE'': MS 33656 E and G; MS 33514E; MS33515E 
Tipped integral end Carbide Tipped inter- MS33657E and § and $ Stocked in Car- 
changeable end pilot Stocked in Carbide Tip bide Tip and H.S.S. 


pilot 
and reamer and H.S.S. 


Wetmore stocks the fullest line of Port Contour Cutters and Flat Form 
Tools for Standard Hydraulic Fittings to assure fast delivery. Where 
required, modification of standard contours can usually be made within 
48 hours. 

For Special Cutting Tools, Wetmore offers the finest design and manu- 
facturing facilities backed with extensive experience to combine opera- 
tions and also to machine “problem parts." 


Write for NEW Free Catalog. 


Wetmore Tool and Engineering Co. 
5320 E. Washington Bivd., Los Angeles 22, California 


tmore Tools a> 2 y 
\1 E@g@a PA SOS 
# ' - oe 2 i 


Boring Reamers Core End Mills Port Contour Form Milling Special @eeeeeoeeoee*2e2e1e##28s?8tee?e 


Tools Drills Routers Cutters Cutters Cutters Cutters 
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permanently on 


America’s J ee, 


largest selection of pete 
economically priced if . \ STAINLESS 
PRESS ROOM = ee } 
reel : Die Set Pulle: $s “ he ni ¢ a — ; — 
r 
; GLASS 


3 Sizes from $18. 
D Write for new, free catalog detailing a complete PLASTICS 
ar7ane selection of motor driven Scrap Choppers, Stock \ 
Reels, Coil Cradles, Stock Oilers and Roll Feeds . . CERAMICS 
TOOL COMPANY Over 100 necessary pieces of equipment for the NY CARBIDE 


17 Thurbers Avenue 
modern press room. 
Providence 5, Rhode Island P set 


ARP, . 


us | 
Bisiisnad . 4 ; 
Wire Straighteners, Standard Stock Straighteners, 
é 5 Models from $160. 13 Models from $310. . ° 
CIRCLE INFORM-A-GRAM KEY NO. 1112 “Air .. marks the hardest, 
weet i an most polished surfaces with 
not much more than a breath 


8-oz. can fitted = of air. 
holding soft-hair = Send a sample of your product 
to be ‘‘Airgrit” marked. 
arp relic, prevents metal glare. JAS. H. MATTHEWS & CO. 


sharp relief, prevents metal glarc. 
Increases efficiency and accuracy. 162 FORBES AVENUE 


PITTSBURGH PA 


eS 
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WORLD'S LARGEST SELECTION OF 


DECIMAL 
were REAMERS 


SPECIALS 
WE STOCK and 


Thousands COUNTERBORES 


by the 
THOUSANDTHS! 2 


pong 


Catalog 





TWENTIETH CENTURY MFG. CO. 
W Box 429 TP Libertyville, Illinois 


In emergency Telephone Libertyville 2-4200 
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Simple Design... 
Rugged Construction 


WELLS HORIZONTAL 
METAL CUTTING BAND SAWS 


The simple design and rugged construction of 
every “Wellsaw” didn’t just happen. We planned 
it that way! Over 30 years of specialized band 
saw experience and know-how is your assurance 
of the quality and service with each machine 
produced by Wells Manufacturing Corporation. 

There is a Wells Saw of the right style, capacity 
and speed to do a better, more economical job for 
you. Wells Saws will deliver long, dependable 
service. Operating and maintenance costs are very 
low. See your Wells Distributor. 


The Pioneers of Horizontal 


TOOLING & PRODUCTIQ, 


Two for One 


TAP & DEBURR 
IN ONE OPERATION 


Just slip Burr-Bit on any make 
tap—holes are deburred auto- 
matically, leaving a smooth, 
clean chamfer. 


1 set-up— 
1 operation— 
instead of 2! 


Burr-Bit by Vernon Devices is 
made of the finest quality high 
speed tool steel. It fits all 2, 3 
and 4 flute taps, and can be 
used on almost any material. 


Write for complete data 
and learn how you 

can save on your 
tapping operations. 
Dept. TP-1 


VERNON DEVICES, In 


481 East 3rd Street 


N.Y 
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At last...a simplified way to 


with precise 


“BETWEEN-PINS” 
measurement to a 
fraction of .0001” 


COMTORPLUG with interchangeable expanding plugs 
to gage simple or special holes from ¥%” to 10” dia 


Insert into your spline or internal 

gear the unique expansion plug pny 
equipped with gaging wires... let 

it expand to firm contact ... and 

you see the exact between-pins size saat 
shown in large graduations easily remy wours 
readable to a fractional tenth. For 
simple as well as special holes, 
Comtorplug’s “automatic-accuracy” 
gaging has won a place in the pro- 
duction control set-ups of hundreds aa 
of fast-moving programs. See why motes 
—request 8-page illustrated bulletin, 








COMTOR Co. 


METAL CUTTING 82 Farwell Street, Waltham 54, Massachusetts 


BAND SAWS 
WELLS MANUFACTURING CORPORATION 8 -/ 40] 0/ 3-9 a - 0/8 ag Te) Ly 


1940 Cedar Street * Three Rivers, Michigan 
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Product News 


Tube-Piercing Unit 

Using this tube-piercing unit, one 
press stroke perforates one hole or 
two opposed holes. Holes don’t 
have to be the same diameter or 
configuration and no mandrel is 
required. Arrange any number of 
the units in a press for multiple 
punching. Tool Products Corp., 377 
Old Falls Blvd., N. Tonawanda, 
N.Y., or Circle No. P51. 





Power Punch Press 


For jobs requiring unusual ver- 
tical or horizontal die space use 
the new Series 90 8-ton power 
punch press. Three shut heights 
with standard 1-1/4” stroke are 
available. It has a 8” x 11” bed 


area and 12” clearance between 
center of slide and frame. Get de- 
tails from Benchmaster Mfg. Co., 
1835 W. Rosecrans Ave., Gardena, 
Calif. or Circle Inform-A-Gram 
No. P52. 


A new hand knurling tool offers 
30-pitch as well as 20-pitch knurls. 
It’s provided with three hardened 
steel knurls in straight or diamond 
pattern that are interchangeable 
for different patterns. Handles 
from 1/8” to 1” dia. Get informa- 
tion from Rockwin Mfg. Co., 80 
Magnolia Ave., Westbury, LI, 
N.Y., or Circle No. P53. 


Throwaway Holders 


The simplified mew Wesson 
T-A (throwaway)  toolholders 
have only two major sub-assem- 
blies— the shank assembly and 
the chipbreaker and clamp assem- 
bly. Individual components are de- 
signed so the more perishable 
parts are the least complicated 
and least costly to replace. It’s 
designed for maximum strength 
and minimum overhang. Get de- 
tails from Wesson Co., 1220 Wood- 
ward Hts Blvd., Ferndale 20, 
Mich., or Circle No. P54. 





Special Tap Offer 


During January and Febru- 
ary the Walton Co. is offering 
a set of their tap extractors 
free with a purchase of #9 
set of tap extensions, Style B. 
For details, get Folder 9666 
from The Walton Co., Box 5, 
Elmwood Branch, Hartford 10, 
Conn., or Circle No. P55. 
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MAGNETIC SINE PLATES 


COMPOUND 
AND 


SINGLE ANGLE 


New Dual Field 

permanent 

Magnetic chucks 

with extra 

holding power. 

Positive lock on 

seuiil each axis. 

No. 1905™ 

The new Dual Field permanent magnetic chucks, 
with a center T slot, allow either side to 

magnetized independently. All models are ac- 


curate to .0002" in dimensions and parallelism. 
A .2000"' recess is provided for small angles. 


Write for catalogue and prices on full 
line of Bald Eagle Sine Bars and Plates. 


For quality—Specify Bald Eagle 
Bald Eagle Prod. Diu. 


356 Cedar Street ¢ St. Paul 1C, Minn. 
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pe lr-mg SPEEDS UP 
PRODUCTION 


ENCO 


Self-Indexing 
HEXTURRET 


Convert your lathes for turret work 
~~ mick, easy way. — HEX- 
ives you the accuracy, 

aE peed 


rigidity a you need to step 
up lathe production and cut “per 
1ece”’ costs. Bary someones your 
athe tailstock. both normal 
and heavy lathe and screw machine 
work, drilling, counter boring, 
counter sinking, spot facing, ream- 
ing, turning, ring, etc. Fit all 
lathes 9” to 16” swing. 
Mail coupon for cat. #53 and name 
of nearest Enco Franchise Dealer. 


ENCO Mfg. Co. 
4520 W. Fullerton 
Chicago 39 
ENCO Manufacturing Co. 


4520 W. Fullerton 
Chicago 39 Depot. 71C 








Please send catalog #53 and full details of 
ENCO HEXTURRETS. 


Nome 





Firm. 





Leeww ew awe 


Addre: 
_— 





e 
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x ey ae Re r 


Attach this page to your letterhead 
and forward for our new 16-page catalog. 


3890 Buchanan S.W. 
Grand Rapids 8, Michigan 


CONICAL TOOL CO. 
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40-TON DOUBLE CRANK 0.8. | 


Roussentf— 


WITH NEW ELECTRICALLY 
CONTROLLED AIR CLUTCH 


@ “Plug-in” foot and hand controls. 


@ Single stroke, continuous and 
jog selector. 
@ Low air consumption. 
@ Large die area. 
@ Roller bearing flywheel. 
ROUSSELLE PRESS @ Bronze main and crank bearings. 


CHOICE OF 30 SIZES AND TYPES IN 5 TO 40-TON PRESSES 


© F | 4 SERVICE MACHINE CO. 


Mfrs. of Rousselle Presses 
2310 WEST 78th STREET @ CHICAGO 20, ILL. 
ROUSSELLE PRESSES ARE SOLD EXCLUSIVELY THROUGH LEADING MACHINERY DEALERS 
CIRCLE INFORM-A-GRAM KEY NO. 1142 
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Product News 


Layout Fluid 





Six different container sizes g 
layout fluid are now available fg § 
stock shipments. Sizes include 4 
oz, 1 pt, 1 qt, 1 gal, 5 gal, ang 
55 gal. For more information, write 
Dayton Rogers Mfg. Co., Minne. 
apolis 7, or Circle No. P56. 


New Boring Cutter 


A recessed clamp that eliminates 
chip-choke and a wider adjustment 
range than other cutters are fea- 
tures of a new boring cutter. i 
uses throw-away tips and its strong 
body retains the efficiency impart 
ed by double point cutting. Get de- 
tails from Vee Bee Mfg. Co., 2632 
Park St., Muskegon, Mich., or Cir- 
cle Inform-A-Gram No. P57. 


Numerical Control 

Save tooling and machining 
time using the new transistorized, 
two-axis numerical machine tool 
control. It can be used with turn- 


ing, drilling, punching, riveting, or 
spot welding, and boasts high 
speed positioning at 180 ipm. Re- 
peatable accuracy is 0.0002”. 
Write Hughes Aircraft Co., Culver 
City, Calif., or Circle Inform-A- 
Gram No. P58. 





sizes gf 


lable for 


nclude 4 
gal, ang 
On, Write 


Minne. 


6. 
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ELIMINATE BUGABOOS 

OF CORROSION AND MAGNETISM 
witH KNU-VISE 

STAINLESS STEEL 


All shown % actual size Model V-200 

Knu-Vise stainless steel toggle clamps eliminate frustrating 
magnetic attraction and corrosion while spot welding, or while 
working near acids. 


The complete stainless steel line contains 18 clamps with 
either horizontal, vertical, or T-style handles. There are types 
for side mounting and pull clamps as well. Write today for com- 
plete information. A standard or a special Knu-Vise clamp will 
probably be the answer to your application. 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


— P , Be ee e Roereticn 4 
LAPEER MANUFACTURING CO. 


3064 DAVISON ROAD | WESTERN DIV.: PECK and LEWIS CORPORATION 


4436 Long Beach Ave., Los Angeles 58, Calif., ADams 3-7146 


AN CANADIAN DIV.: HIGGINSON EQUIP. SALES LTD. 
LAPEER, MICHIG 1131 Pettit Road, Burlington, Ontario 


CIRCLE INFORM-A-GRAM KEY NO. 1151 





REDUCE MACHINING COSTS 
) with 


BROAC 


Model VM215-3 
INTERNAL & SURFACE 
BROACHING MACHINE 

@ 2Ton - 15” Stroke 

@ Fully Hydraulic 

@ Fast Set Up 

@ Low Cost 


Write for Free 
Literature 


BROACH COMPANY 


6434 Telegraph Road 
Los Angeles 22, California 
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Fast Assembling 


This new air staker combines 
arbor press and staking functions 
to produce small components such 
as cams, bushings, gears, and 
shafts faster and at lower cost. 
Costly sub-assembly inventory is 
eliminated and tool change for a 
new job takes less than 15 sec. 
Get bulletin from Cramer Con- 
trols Corp., Centerbrook, Conn., or Circle Inform- 
A-Gram No. P59. 





DELUXE 
$149.50 


Die Filers 


3 MODELS 
F256 ECONOMY $109.50 complete 


with motor and switch, wired, ready to 
o. Rugged table tips 12° four ways. 
as new fast acting file chuck, 2 speeds, 
13” stroke, Oilite bearings, balanced yoke. 


F256A STANDARD $131.50 has 


Economy features plus roller support arm 
for rigid backup for file. 


F256B DELUXE $149.50 has spring loaded reciprocating vertical 


slide with hardened jaws to clamp saw blades, long files, abrasive 
sticks. Ideal for working on hardened dies. KELLER DIVISION 
All prices F.O.B. Eau 


. . 
Claire Wisconsin. Order ¢ PICO For (% 
through your local dis- Sak JS AY rVvice « Mee. Co. 
pn Al write for cat- 2361 University Ave., St. Paul 14C, Minn. 


alog 
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A DICTIONARY 
OF METALLURGY 
by A. D. Merriman 


G.C., 0.B.E., M_A., D.Sc., C.1. Mech. E., 


F.R.S.E. enon wane 
400 PAGES 
$25.00 Profusely Illustrated 
Just published February 16, 1959. Prepared by Dr. Mer- 
riman, Secretary of the Institution of Metallurgy, Great 
Britain, this is the most comprehensive work of its kind 
ever to appear in print. 





The Dictionary of Metallurgy provides: 
e 7,000 definitions 
e 283 illustrations 


e 236 tables—includes those constants invaluable for 
reference purposes 


An appendix which includes a Table of Common 
Abbreviations and Symbols, a Table of Abbreviations 
Used in Foreign Literature, and a Table of Physical 
Properties of Metals. 


HUEBNER PUBLICATIONS, INC. 
P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 


Please send copies of “A DICTIONARY OF METALLURGY” 


at $25.00 each postpaid. (Ten day examination allowed; returnable 
for full credit or refund if returned in saleable condition.) 





Company 





Address .... 





City Zone State 





Open account shipments to rated companies. Otherwise, payment with 
order, please. No. C.O.D.’s. Ohio customers add 3% sales tax. 
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Product News 


Versatile Dividing Head 


This new 10” Model E univer- 
sal dividing head features 1 min 
in 360° indexing accuracy, auxili- 
ary swivel base that provides 360° 
swivelling in longitudinal plane, 
and lifetime freedom from spindle 
backlash. Get details from Nichols- 
Morris Corp., P. O. Box 430, White 
Plains, N.Y., or Circle Inform-A- 
Gram No. P60. 





New Drill 


Short, sturdy flutes for maxi- 
mum rigidity are featured on these 
new drills for high strength air- 
craft and missile materials. The 
new point design provides maxi- 
mum penetration rate and the new 


omni aD 


cobalt steel insures maximum drill 
life. Write Chicago-Latrobe, 411 
W. Ontario St., Chicago 10, for in- 
formation, or Circle No. P61. 


Small Chucking System 


Use a small produc- ae 

tion model for a new Fe 
electrostatic chucking 
system for a precision 
surface chucking of 
non-magnetic metals 
and _ non - conductors. 
The inexpensive unit, 
with 5” x 8” work- 
holding surface, is 
ideal for experimental 
shops, toolrooms, and 
for short-run produc- 
tion. Bulletin available 
from Electroforce Inc., 
Fairfield, Conn., or 
Circle Inform-A-Gram 
No. P63. 


TOOLING & PRODUCTION 





Automatic Molding 


A newly designed 
line of automatic 
transfer and compres- 
sion plastic molding 
machine features top 
and bottom hydraulic 
ejection systems, and 
positive air ‘‘hold 
down” or “hold up” 
to keep parts in de. 
sired portion of the 
mold. The pre-heater 
loader feeds a _ con- 
trolled number of pre- 
forms to the transfer 
pot on any 100, 150, 
200, and 300 ton avail- 
able units. For infor- 
mation, write Rodgers 
Hydraulic Inc., 7401 
Walker St., Minneapo- 
lis 26, or Circle P64. 





Modernized 
OBI Presses 


Ideal for continuous 
work requiring clutch 
engagement and dis- 
engagement at every 
press stroke is this 
modernized Series A 
inclinable press. The 
solid casting of the 
slide was brought for- 
ward for more solid 
backing for the dies, 
and the flat surfaces 
on the front and sides 
simplify fitting feed 
roll lifters and other 
attachments. Ask for 
Bulletin 58N from Ni- 
agara Machine & Tool 
Works, Buffalo 11, N. 
Y., or Circle No. P62. 


Small Finishers 


These small portable precision 
finishing machines are ideal for 
individual barreling of large com- 
plex parts, short runs of different 
pieces, and long production runs 
using various media. Three inter- 


changeable barrel sizes of 2 qts, 
0.5, and 1.1 cu ft capacity are avail- 
able from Rampe Mfg. Co., 14915 
Woodworth Ave., Cleveland 10, or 
Circle Inform-A-Gram No. P65. 





UCTION 


>cision 
al for 
- com- 
ferent 
| Tuns 
inter- 





2 qts, 
avail- 
14915 
10, or 
65. 
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Measure Small Parts 


A non-rotating spindle is fea- 
tured on the new Super-Compa- 
rator bench micrometer that’s de- 
signed for measuring small, deli- 


parts. It has a range from 
0-1” and the indicator reads di- 
rectly in 0.000020”. Get a folder 
from Mahr Gage Co., Inc., 274 La- 
fayette St., New York 12, or Cir- 
cle Inform-A-Gram No. P66. 


Speedy File 


Remove metal three to ten times 
faster than by hand filing using the 
new R Filemaster. It handles filing, 
shaping, and milling of steel, iron, 
aluminum, magnesium, and brass 
bar stock, castings, and extrusions. 
Write Hudson Automatic Machine 
& Tool Co., 137 38th St., Union 
City, N.J., for a bulletin, or Circle 
No. P67. 








WRITE, WIRE or PHONE 
FOR YOUR CATALOG 


Star Stainless screws have 
clean—bright and shiny—heads 


sf Sran sTAin.ess screw co. 


{hams 679 Union Bivd., Paterson 2, N. J. 


G—==— Telephone: CLifford 6-2300 
Direct N. Y. Phone: WI 7-6310 
Direct Phila. Phone: WA 5-3660 
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GOLD BAND 


LIVE 
CEN | EPs 


GUARANTEED TO MATCH 
OR EXCEED, ‘‘CRITICAL’’ 
JOB SPECIFICATIONS 


In the GOLD BAND line Ideal has 
combined the latest production methods with 
their traditionally fine craftsmanship to bring J PRECISION 
you an unequalled standard of excellence in FITTED 
live centers. Accurate, (to = .0001”) GOLD ‘ BEARINGS 
BAND Live Centers offer “custom” quality C. - j 2 
at production prices. Specify GOLD BAND 4g Pte Prem al 
Live Centers and your every need can be N and hardened ball 
accommodated from stock . . . 99 times out ig sell my Boon = 
of 100. Ideals GOLD BAND Live Centers : and performance. Sealed 
offer savings, simplified operations and é' to keep dirt out, 
higher lathe output both in quantity and ere 


quality. Contact your distributor today...or A COMPLETE LINE FOR EVERY NEED... SPECIALS, T00! 


Send for 
Send hor ae IDEAL INDUSTRIES, Inc, 


and specifications. 1334-A Park Ave., Sycamore, Ill, 


DISTRIBUTED BY THE NATION'S LEADING 
INDUSTRIAL DISTRIBUTORS 
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4 asceaet 


%s + ™ 
Isn’t it nice to ‘ 
/ know that when you buy 


Wilton Vises: 


1/ They'll never need oiling! 
(Thanks to Wilton’'s lifetime lubrication) 
2/ They're the most rugged! 
(Even have more pounds of lleable iron than most 
ordinary vises of grey iron) 
3/ They deliver greatest locking force! 
(Fine machining is the secret) 








To get the most vise value for every dollar always specify 
WILTON .. . because the best costs no more! 


~ WILTON TOOL MANUFACTURING CO., INC. / 9525 Irving Park Road / Schiller Park, Iinois 
CANADIAN ADDRESS: 178 NORSEMAN ST.; TORONTO, ONTARIO 
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CUMULATIVE EDITORIAL INDEX 
FOR 1959 ISSUES 


SUBJECT INDEX 


Air Power . 
Air cylinders, integral construction, 
advantages of, Jan., p. 51 (3 pp) 
Timing and sequencing of cylinders, 
June, p. 49 (3 pp) 
Assembly 
Mamematic puts feeding for, March, 
p. 47 (3 pp) 
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of, June, p. 52 (2.8 pp 

Flame hardening, ~ — and fix- 
tures for, Oct., (3 pp) 

Furnaces and cove t, trends in 
design of, March, ‘53 (4 pp) 

mataleney of, July, >, “a6 1 75 pp) 

Quenching, Nov., p. > Bp) 

— ree with hot » & g., 

pp 

surface treatments, Sept., p. 56 

3 pp) 
ieee om 

a? a ore Anybody? Feb., p. 


Hydraulics 
Bubbles in i answer to, July, 
p. 65 
Inspection 
Cams, semi- ptematic setup for, 
Apr., p. 46 (.49 p) 
Gears, ‘optical system for, Jan., p. 
60 (1 p) 
Machine ways, & after scraping, 
Nov., p. 41 (4 pp) 
Lubricants ; 
Choice of, for carbides, June, p. 
62 (1 pp) 
Machine Tools 
er production of, Jan., 
Grinder, 
for, 


p. 7 
pp 
be 3 he Bp ~ eae 


Jan., A. 
Historical, Aug. ze FP. 3 pp) 
Standards, bui ding blocks, industry 
agrees on, July, p. (13 pp) 
Transfer- type, for 
Oct., p. 46 (1.1 
Machining 
<< s. meng speeds, Aug., 


Dring, Lg oe uction techniques, 
55 (4 pp 
electron ft tracer drive, for, Feb., p. 


<a nt, 


pp 


Finish mifing, causes of hard spots 
in, rch (3 pp) 
Tape- conveled, with automatic 
tool changer, March, p. 50 (1 p) 
Throw-away tools, with, Aug., Pp 
60 (2 pp) 
Management 
Account control, duplicate prints 
improve, Nov., p. (lp 
Come, caning them, Dec., p. 33 
Depreciation, an element in invest- 
ment decision, Feb., p. (2.5 


pp) 
Executive development _prerequi- 
sites, March, p. 6 (1.25 pp) 
Inventory gontrol improving by 
training, Dec. (1.6 p) 
Productivity, ee competi- 


tion, May, p pp) 
Noise, and FAL c., Pp. 62 
Personnel, promotions of, Nov., p. 
(1.23 pp) 
Materials 
Mey x — Anybody? Feb., p. 
Die steel vacuum degassed, Oct., 
p. 
Malleable iron, yh es of, ag 
castings, Apr., 2.51 pp) 
Nylon tubing, machined, Dec., p 
39 (2 pp) 
Milling 
Te conventional, Apr., p. 39 
Finish, hard spots, causes of, March, 
p. 57 (3 pp) 
With ceramics, in Europe, Nov., p 
37 (3 pp) 
Parts Feeding 
Automatic, for switch assembly, 
March, p. 47 (3 pp) 
Patents 
Determination of ‘“‘inventorship,’’ 
June, p. 57 (1 p) 


TOOLING & PRODU 


coginays, ane patent suits, 
p. 76 (1.3 pp) Ses, 


uleabeiien of ay" recede ot 
inventions, Apr 
Inventions, problems in opal 
> Aug., P p. a7 1 ~ pe) ' 
atent talk vs Engli anguage 
March, p. 51 (1.4 pp) 
Restrictions on licenses, Nov., p 
51 (2.6 pp) 
oer t Mfg. C f, F 
en - o., tour o 
122 (1 pp) oe 
Gisholt Machine Co., Plastics Dept, 
tour of, June, p. 56 (1 p) 
Plastics 
hy ag - reinforced. Production of 


( 
Gun ering of, Sot. P. 66 (2@ 


Tooling, report on current use. 
Jan., p. 48 (2 pp) 
Pressworking , 

a presses, high-speed, March, 


p. Op 
Hydraulic, with welding, Oct., p 
68 (2 pp) 


Laminations for 
June, p. 
in netic tooling, 


pp 

Mechanized, of ee steel trim, 
eb., P, 49 (2 pp) 

“Shimmy” dies for trimming, cag 
history, June, p. 45 pp) 

Stainless steel tanks formed, as 
aed, polished, Oct., p. 5 


acy pieces, of 
or, Dec., p. @ 


(2.6 
Tape cooralied. piercing, Dec., p 
38 (1 p) 


one indicating for, Nov., 9 


Quality cnttl 
Aircraft production soclents for, 
May, p. 37 (2.65 pp), 
Dimensional, sane 2 ge 
for, Apr., p. 
Parts ‘gualifcation panei: Sept., 
p. p 
ee for, at Cleveland Graphite 
Bronz May, p. 44 (5 pp) 
Quality he. Control and orca 
Aug., p. 62 (2 pp 
Small lot we Program for, 
9 (1.5 pp) 


ay, 

statistical basis of oa samp- 
ling, May, p. 56 (3 pp) 

eK gage control for, 


1 pp) 
Tonal A... for, May, p. 3§ 
(2 pp) 
Reliability 
et 
Aug., p. 37 (4 pp 
Parts auaiification programs, Sept., 


Pp 
Vacuum valve offers, Aug., p. 5! 


pp 
simple fixturing for Apr. 
41 (2.66 pp) 


Jan. 


today and tomorrow, 


Scraping 
Hand, inspection after, Nov., p. 41 
(4 pp) 


Spindles 
Carbide, construction of, Feb., p. 
124 (1.6 pp) 


Standards 
Building Block, industry agrees on, 
July, p. 35 (13 pp) 
Swaging 
ong tapers, of, Dec., p. 45 (2 pp) 
Rotary, metallurgy of, Dec., p. 35 
(266 pp) 
Rotary, what it is and does, Oct., 
p. 56 (2 pp) 
Valve housing jubing. application 
of, Jan., p. 50 ( 
Systems 
— 7 control +d quality control, 
p. 41 (4 pp) 


Tool traffic, better nity 
speed, Aug., p. 43 ( 
Tapping 
Trouble ik s guide for, March, 
p. 61 (1.7 pp) 
Vaneeee 
High speed, with carbides, Dec., p 
44 (1 p) 
Tooling Lue 
Aluminum, its place in industry, 
June, p. 58 (1 
Make or buv, Oct.. “ 74 (1.84 po) 
Optical, a, polygon for, Dec., p. 8 


Plastic P recart on current uses for, 
Jan., p. 48 (2 pp) 
Turning 
Gage. fo lathe work, May, p. 50 


Micrometer controlled oes center, 
pp 


. P. & ( 
Welding 
Automatic, by tape control, 
p A(ipr | 
Automatic, fixturing for, March, p. 
60 (8 pp) 


Jan., 


: Pp? ‘ 
Semi-automatic, pole pieces rede- 
signed for, June, p. 59 (2 pp) 





t Suits, Sept. 
7 ty 
ee 
xD 
2 oe 
' any 
pp) 
ses, Noy., dD 


of, Feb, D. 


NEW SIZES ADDED DAILY 


LISTED Wenein—inguins 


SPECIAL Right & 


IF NOT 


SAVE THIS AD FOR FUTURE REQUIREMENTS—DEALER INQUIRIES INVITED 


WHY WAIT 


DELIVERY FROM STOCK 
LeftHand High Speed Taps - Dies & Thread Plug Gages 


















































































































> c 
| ‘ii - Dent, SIZE. THREADS PER INCH SIZE THREADS PER INCH SIZE THREADS PER INCH SIZE THREADS PER INCH 
3000 «—«160 198 24 41/64 11-18-24 1-1/2 7-8-9-10-13-14-16-18-20- 
13/64  24-28-30-32-36-40 21/32 ~—‘:10-11-18-20-24-27-32-40- 24-27-28-32- 
rod 000 -32-40 
uction gf $0 7/32 20-22-24-26-27-28-30-32- 48 1-17/32 7-12-16-18-20 
di 0 -16-80- 36-38- 11/16 ——-:10-11-12-14-16-18-20-22- 1-9/16 6-8-10-12-14-16-18-20-24- 
DP. 66 (24 : -56-60-64-80- .227 24 24-27-28-30-32-36-40 32-40 
: 2 52-54-56-60-72-80-96 15/64  20-22-24-28-32-36-40 23/32 —-:11-12-16-18-20-24-27-32- 1-5/8  5-542-6-8-10-114-12-13- 
urrent ugg : -40-60-64-72-80 1/4 10-12-14-16-18-22-23-24 36-40 14-16-18-20-24-28-32-40 
4 -32-38-42-44-56-60-64- 25-26-27- 20- 32- 36-38-40- 47/64 10-12-16-18-2 8-10-12-14-16-18-20-24-32 
52-80-90 48. 50-56-60-64-72-80 3/4 8-9-11-12- ta-t5- 18-20-22- 5-8-12-16-18-20 
speed, March 5 2I- 30- 32- 36- 38- -42-48- 17/64 12-18-20-24-27-28-32-40 ae 24-26-27- 28- 30-32-36-40-48 5-6-8-10-12-13-14-16-18-20- 
: / 10-16-18-2: 4-28-32- 
ng, Oct., » 6 -28-30-36-38-42-44-48- 9/32 16- 18 20-24-26-27-28-32- 25/32. —-10-12-16- i8- 20-24-27-32-40 . — 
; -60-64-72-80 .800 16 12 
Pieces, of 7 -30- 32- 34- 36- 38- 40-48-64 19/64 13/16 8-10-12-14-16-18-20-24-27- 8-10-12-14-16-18-20-24-32 
Dec., p. @ . “60-64-72-80 5/16 -20-22-26-27- | .835 = ) hiehngineciunieenea 
5 -28-30-32-36-40 -40-44-48-50- 6-12 12-16-18-20-32 
ss steel trim, 10 -20-22-26-28-30- 9-10-18-20-24-27-32-40-48 8-10-12-14-16-18-20-24-32 
! 40-48-56-60-64-72- 21/64 -36 14 444-6-8-10-12-14-16-18-20- 
imming, cage i" 20-22-24-28-30-32-36 11/32 -24-26-27-28- 8-10-11-12-13-16-18-20-24- 24-28-32 
(2 pp) 12 20-22-26-27-30-32-3 26-27-28-30-32-36-40 8-10-12-14-16-18-20-24 
formed, a. 40-48-56-60-64-72-80 23/64 9-12-14-18- 20. 24-27-28-32 4%2-8-10-12-14-16-18-20 
Oct., p. # 20-22-24-28-32 365 8-9-10-12-14-16-18-20-24- 8-10-12-14-16-18-20-24 
14-16-18-26-28-30-32-36- 3/8 10-12-14-18-20-22-26-27- 26-27-28-32-40 4%-8-10-12-14-16-18-20-24 
ng, Dec., p 40- Ei lean 28- -30-32-36-40-44-48-56- 8-9-12-16-18-20-24-28-32 8-10-12-14-16-18-20-24 
3 4-8-10-12-14-16-18-20-32 
r, Nov., 5 16-18-20-22- i4- 28-32-36 25/64 14-16-18-20-24-27-32-40-48 ans a ae we 20- aad 8-10-12-14-16-18-2 
16-20 2 8-30-32-36-40-48 4-6-8-10-12-14-16-18-20 
; 16-18-20-24-32-40 .402 24 8-12-14-16-18-20 
niques for, 1s i6-18- 13/32 02-28-06-18-20-00-29-20- 12-14-16-18-20 
1 - 
. ae oe 21/64 14-20-24-28-32-36 7-8-10-12-14-16-17-18-20-24- 
, a 14-16 7/16 10-12-16-18-22-24-26-27- 27-28-32-40 
rams, Sept, 14-16 tees 28- 30- -32- -36- -40-48-56 7-8-9-12-14-16-18-20-32 
14- - -10-14-16-18-20-24-27-28- 
nd Graphite 14-16 15/32 12-14-20- -24-27-28-32-36-40 ae eee ees 5 
5 ‘ore 72 gle ge ge am 7-8-9-12-14-16-18-20-24-32 | 3-1/16 
32-36-38-48-50-56-60-64 48-56-80 18 H 
rogram for, 52 33/64 —12-13-20-24 7-8-10-12-14-16-18-20-24- | 3 
36-40-42-44-48-50-56 17/32: 10-12-13-14-16-18-20-24- 27 -32-40 3 
ibute samp- 30-32-36-38-40-48-56-60-80 27-28-32-40-64 8-10-14-16-18-20-24-27-28- | 3 
) 50 550 24 32-40 3 
1 for, Jan 30-32-38-40 9/16 10-13-14-16-20-24-26-27- -12-14-16-18-20- 3 
38 28-30-32-36- 40- 48-56-80 -32-40-48 3-7/8 
May, p. 35 24-26-28-30-32-36-38-40-50 | 37/64  10-12-18-20-2 -16-18-20-24-32-40 | 4 
24-26-30-32-36-38- 19/32 12-18-20-24- 58 32-36-40 -20 stock up 
12-18-20-22-24-26-27-28- 5/8 9-10-12-13-14-16-20-24-26- 1-7/16 6-8-10-12-14-16-18-20-24- 4 to 6” dia. 
1 tomorrow, 30-32-36-40-48-56-64-72 27-28-30-32-36-40-48-56-64 27-28-32-40 4 
rams, t., 
Seo LEFT HAND Nic. (USS)—N.F. (SAE) SIZES . ‘ 
we, B.S SEE ABOVE SECTION FOR MORE SIZES OVERSIZE’ and "UNDERSIZE’ TAPS 
THREADS SIZE THREADS|SIZE THREADS SIZE THREADS 
- for Apr, 80 : 32- -36 iG ! a 8-12-14 RIGHT AND LEFT HAND N.C. AND N.F. SIZES 
19 oe we MACHINE SCREW #2 to #5 Plus or Minus .002, .003, .005 
Nev., aa 20-24 5/8 1-5/16 6-12 MACHINE SCREW #6 to #14 Plus or Minus .003, .005, .010 
+P. 20-28 W161 1-3/8 6-12 FRACTIONAL 1/4” to 1-1/2” Plus or Minus .003, .005, .010 
1 roll 1-1/2 6-12 015, 1/64, 
—————_—SS ee UNLISTED Lefthand ‘Pipe Taps’ 
. rT 3 e ” . 
agrees on, Rand Hand—Unlisted ‘Pulley’ Right Hand Pipe Vape Taper and Straight 
aii Right & Left Hand—Unlisted And Extra Length Taps Taper “NPT” | Size “NPT” G | Size Thread| Size Thread 
oe. ne ‘Gun’ or Spiral Pointed Taps |$'§¢_ 49 Nor ae we — a _ NPS” W160 27 1 eed 
Size Thveate Size Teak Bs 40 NC. 44 NF 1/4 27 1-1/4 Size Thread Vs 27 1-1/4 11% 
does, Oct., 0 80 NF 6  32NC,40 NF F g |i-i2 1/16 1/4 18 1-1/2 11% 
ll 1 56NS 7/8 9NC,14NFI8 32 NC, 36 NF | 9/16 2-1/2 2 78 #418 2 11% 
application 2 56NC, 64 NF 1 10 24 NC; 32 NF 3 8 | 2-1/2 — 
9/16 IZ NC, 18 NE | 1-1/ 12 24NC.28 NF 3-1/2 8 |3 vw 2-1 
5/8 1 NC, 18 NE | 1-1/ . 3 F g 3-1/2 34 8614 5 8 
ty control, 11/16 11 NS, 16 NS | 1-3/ 4 28 NF | Also Larger ¥ Pi af 
unica 3/4 +10 NC, 16 NF J 1-1/ 5/16 24-NF | Sizes NC G NF| Also British Also Briti Also British Also British 
PP ACME TAPS IN STOCK SPECIAL REAMERS 
for, Match, The Largest Stock of Immediate Delivery 
~~ Special and Standard 
~ ’ y H.S.S.S. Machine Reamers 
all Taps, Dies, Plug Gages IF NOT IN STOCK—7 to 10 DAYS DELIVERY—When Decimal, Fractional, Letter, 
Bilin ordering or requesting quotations, kindly furnish follow- and Wire Gauge Sizes 
(1.84 .- ing information: Prices On Application 
ec., D (a) Kind of material being machined. (gt EE SS 
f SPECIAL RING GAGES (b) Depth of hole in inches, through or bottom. 
t uses for, (ce) vo to be used horizontally or Ned to be 2 
(d) ill tap turn, or is piece expected to turne —- 
— IF NOT IN STOCK (e) Is tapping job expected to be done in one pass SPECIAL—Right Hand High Speed 
' (f) aon tap be backed out of hole, or machined stopped for release “EXTRA LENGTH DRILLS” 
‘he center, 2 WEEKS DELIVERY (g) If ae submit thread length, and overall length of tap de- “‘AND LEFT HAND DRILLS” 
sired with blue print. In Stock for Immediate Delivery 
trol, Jan, 
mal DELIVERY! QUALITY! PRICE! FIELD TOOL SUPPLY CO 
. 
ces rede- S ; ' J « 
(2 ppl You always get more for your money at . Industrial Cutting Tools 


31 S. DES PLAINES ST 


All Phones: 


CHICAGO 6 | 
a lileliiaiel mor 1195 


CIRCLE INFORM-A-GRAM KEY NO. 119 











High Precision Small Bore Gage 


Dial Graduated to Read .OoOoOOo1” 


Indicates taper, bell mouth, out-of-round and other 
dimensional variations of bores ranging in 

size from.057”thru 810”. = Simple design 

and rugged construction are combined 

to provide a reliable instrument that 

will always repeat. & 3 sets cover com- 

plete range; each set fully equipped 

with rings and measuring heads. ® 

2 different holders are available for 

production applications. 


WRITE FOR LITERATURE 


ALINA CORPORATION 


122 East Second St., Mineola, L.I., N.Y. 
CIRCLE INFORM-A-GRAM KEY NO. 1201 


Sieeeaill 








For shop or field—a new 


Portable Tensile Toctor 


Use this compact, precision tensile tester to test 
strip steel, wire, bolts, spot welds, or anything 
else within its 4,000 lb. capacity. Besides its use 
for inspection work in the shop, this portable 
device provides a convincing method of demon- 
strating the tensile strength of various materials 
in sales demonstrations and trade shows. 

Only a moderate pull on the crank is sufficient 
to apply the maximum load. Results are easily 
read from the load gauge. Simple to use, anywhere, 
any time. Write for catalog sheet and price. 


DETROIT TESTING MACHINE COMPANY 


9386 Grinnell Avenue, Detroit 13, Michigan 
CIRCLE INFORM-A-GRAM KEY NO. 1202 





TOOLING & PRODUCTION 
ADVERTISER’S INDEX 


Ace Drill Corporation ................ nad 
Acme Industrial Company 

Acme Tool Corporation 

Acro Metal Stamping Co. _.......... 9] 
Aget Manufacturing Co. ................ 102 
Alden Systems Co. ..................... ‘ 
Alina Corporation 

Allegheny Ludlum Steel Corp. __.. 
Alva Allen Industries 

ee Gs. on  .... , 
American Drill Bushing Co. _.......... 
Anderson Bros. Mfg. Co. ................ 
Armstrong Brothers Tool Co. 


Atlas Press Company, 
Clausing Division 


Bald Eagle Corporation 

Bausch & Lomb Optical Co. .......... 
Bellows Company 

Benco Collet Mfg. Co. -................... 123 
Bokum Tool Co. 

Buck Tool Company 

Burgmaster Corporation 

H. L. Bushman Co., Inc. 


Capewell Mfg. Co. ........................ 
Central Safety Equipment Co. _...... 
Chicago Tool & Engrg. Co. ............ 
Cincinnati Milling Machine Co. 
Clausing Division, 

Atlas Press Company 
Clearing Division, 

U. S. Industries, Inc. _............... 124 
Cleveland Tool & Die Co. _............. 68 
Cogsdill Tool Products, Inc. _......... 19 
Comet Tool Company 
Comtor Company 
Conical Tool Co. 

Cook’s Lead Hammer Service 
Cooper Weymouth, Inc. ................ 


Danly Machine Specialties, Inc. 
Dayton Rogers Mfg. Co. ................ 


Delta Power Tool Div. 
Rockwell Mfg. Co. _................... 


Detroit Reamer & Tool Co. 

Detroit Testing Machine Co. 
ERR ee eee 
The DoAll Company 

Donley Products, Inc. .................... 
Dumore Company 

Durable Punch & Die Co. ............. 
Durant Tool Supply Co. _............... 111 
Dykem Company 


Edlund Machinery Corp. -............... 21 
Eisler Engineering Co. -................... 94 
Enco Manufacturing Co. ................ 113 
Erickson Tool Company 

Ettco Tool & Machine Co. 


een NN WS ec 105 
Fellows Gear Shaper Co. ................ 70 
Field Tool Supply Co. _................... 119 
Foredom Electric Co. ...................... 100 
Futurmill, Inc. 


Gaertner Scientific Corp. ................ 104 
Gatco Rotary Bushing Co. _............ 101 
Genesee Manufacturing Co. ............ 101 
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X ADVERTISER’S INDEX 


Gisholt Machine Co. -..................- : ‘i A L L & x 
George Gorton Machine Co. at X 


Graphic Systems 2 i a ‘ sf . 4 . 4 
Hamilton Tool Company 


Spaee | (eee BaD 


106, Div., Parker-Hannifin Corp. _..... 
Hardinge Brothers, Inc. -............. 28, 82 
Harig Manufacturing Corp. ............ a & Powerful 


Heimann Mfg. Co. 2... nnnnnonoen e _ Dependable and Economical 


Seeete WOR WORe x<canc--0---c--c---2 
aoe a eee 106 59 Fully Guarant / 
Hovis Screwlock Co. ...................... 107 
Huebner Publications, ’ Hundreds of different 

 - a ae TE, Oy. Be ae Model Combinations 
Wm. T. Hutchinson Co. ................ 109 | Gas . & 1 to 12 ton Capacities 
Hydraulic Press Mfg. Co. ............... 13 : 


Re ssl tndusteles, One. ..............:...--- 117 Ly See your. Supply Dealer 
Industrial Tectonics, Inc. ................ 101 “a in comin temas, 
ee tion, specifications and 
Jergens Tool Specialty Co. ............ 93 ; geices on cur Has of 


See 72 @ Heavy Duty Punch 
C. E. Johansson Gage Co E arta 


Kearney & Trecker Corp. -............. 54 





Moderate 

' P Model BM4 
Lapeer Manufacturing Co. ............ 115 ; in Price no 
Lepel High Frequency Labs. .......... 102 ny i q jae 
F. J. Littell Machine Co. -............... 96 Be Di liB ; fob 
Lovejoy Flexible Coupling Co. -..... 


ND ERCP eee eB abcneet oe ae 99 
sores Jas. H. Matthews & Co. ................ 111 
moves Mead Specialties Company 
see-0 Meier Brass & Aluminum Co. .- 
wonee W. F. Meyers Co., Inc. -................. 
oeee Micrometrical Mfg. Co. .................. 
see Moore Special Tool Co. _................. 
sone Niagara Machine & Tool Works ... 59 
Northwestern Tools, Inc. -............. 95 


ae oe Te | ALVA ALLEN INDUSTRIES, Dept. TP 


Clinton, Missouri Tel. TUrner 5-3331 


Pedrick Tool and Machine Co. -..... CIRCLE INFORM-A-GRAM KEY NO. 1211 
Perkins Machine Co. ...................... 


ce mune Ge. 55: .23---. 2. 


ee TRIED « PROVEN + GUARANTEED 


Porter Precision Products 


Pratt & Whitney Co. .................. MICRO MINIATURE END MILLS 


Prebco Bushing Co. ........................ 
Producto Machine Co. _................... 
Punch Products Corp. .................... 2 Flute 1/32 through 3/16 by 1/64s 


j 3 & 4 Flute 3/32 through 3/16 by 1/32s 
Reid Tool Supply Co. .................... 122 
lA. Richards C2. nnn 109 @° ALL SIZES SINGLE AND DOUBLE END 


Ring Punch & Die, Inc. _................. 
Rockwell Mfg. Co., 








Delta Power Tool Div. ............ 2 and 3 Flute Flat or Ball End—4 Flute Flat End Only. 
Rodgers Hydraulic, Inc. 
. 105 
Rotor Tool Company + 
19 Rust-Lick, Inc. dona pa By —s DISTRIBUTORS STUB LENGTH 
_ 100 MICRO MINIATURES ‘mn principal cities \N ALL SIZES 
S-P Manufacturing Corp. ............ 14 
Sales Service Mfg. Co. 
104 Scherr-Tumico Co. WOODSON cerelt CO. 1811 1 ’ x Diva. | 





101 oe thatthe. 
_ 101 Service Machine Co. CIRCLE INFORM-A-GRAM KEY NO. 1212 
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NOW...index tables 








FOR MORE 
ECONOMICAL 
PRODUCTION 
ON THESE NEW 


HAN NIFIN 
“FD” PRESSES 


Heavy-duty open-gap production 
presses with Hannifin hydraulic 
index tables... 


Available in all of these sizes: 


2, 3, 4, 5 and 6-ton bench models 
6,8, 10, 12 and 15-ton floor models 








WITH THESE FEATURES... USE THEM FOR... 
Dual Safety Hand Lever Controls Assembly Operations 

Dual Electric Push-Button Controls Riveting — Staking 

Adjustable Stroke Control Forming — Stamping 

Reverse on Pressure or Distance Trimming Die Castings 

Full Automatic Cycling Trimming Plastics 

Hannifin High Speed Hydraulic Index Tables Molding Semi-Conductors 
Reciprocating Hydraulic Slide Feeds Preformed — Compacting 


Call in your nearby Hannifin man—he’s a trained production analyst 
—to prove how you can do more at lower cost with Hannifin presses. 
Or, write for our new Bulletin 132. It tells the whole story. 


HANNIFIN COMPANY 
563 South Wolf Road e« Des Plaines, Illinois 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
CIRCLE INFORM-A-GRAM KEY NO. 1221 





C.I. HAND KNOBS 


pgoleo) mm corey, ,\ 
ACCESSORIES, 
HIGH QUALITY 
LOW PRICES ! 


MALLEABLE MACHINE HANDLES 


Made in straight and offset types as shown and in crank types. Withstands 
severe usage. Neat. Low cost. 


STRAIGHT 


A 4 OFFSET 
uit a tee and E FREE 78 Page Catalog 
Scalloped as shown and Lists 1600 tool room needs such as plastic and 
in Long Shank with steel ball handles, comp and extension 
wrench hexagon. spring assortments, hand wheels, etc. 


REID TOOL SUPPLY COMPANY 


MUSKEGON HEICHTS - MICHIGAN 


CIRCLE INFORM-A-GRAM KEY NO. 1222 
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Sheldon Machine Co. ..................... 104 
Shore Instrument & Mfg. Co. _.. 

is en SN I cco... 

Star Stainless Screw Co 

Superior Steel Products Corp. .......... 
Supreme Products Corp. ................ 
Sutton Tool Company 

Syntron Company 


Thriftmaster Products Corp. .......... 95 
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ADVERTISING 
REPRESENTATIVES 


CHICAGO 1: 
Robert R. Pierson 
333 N. Michigan Ave. 
FRanklin 2-4811 


CLEVELAND 18: 
Jerry J. Miller 
1975 Lee Road 
FAirmount 1-4040 


DETROIT 2: 
R. F. Pickrell & Associate 
318 Stephenson Bidg. 
TRinity 1-0790 


NEW YORK: 
Jack Bain Co. 
545 Fifth Ave. 
MUrray Hill 2-3345 


NEW ENGLAND: 
Meade & Co. 
454 Statler Office Building 
Boston 16, Mass. 
Liberty 2-9677 


WEST COAST: 
M. D. Pugh & Assocs. 
Altadena, Calif. 
P.O. Box 635 
SYcamore 7-2894 
Palo Alto, Calif.: 
Hunter Vinton 
16 Crescent Drive 
DAvenport 5-4815 
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Turret Lathe PUSHERS 


Write for Catalog 


BENCO COLLET MANUFACTURING CO. 
Cleveland 14, Ohio 
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The 
Clearing-Harrison Lath 


eau 
deal in industry 
today! 


Top quality...sensibly priced 
The CLEARING-HARRISON 


There’s a lifetime of service in these rugged lathes 
plus features you'd expect to find only in far costlier 
machines. 

Induction Hardened Bed Ways® All Gear Headse Anti 
Friction Bearings on the Spindle * Gap-type Beds 
Check the prices of these lathes at right. Then you'll 
know why hundreds of wise buyers have been selecting 
the Clearing-Harrison. See them at your nearest dealer. 
Write or call us for his name. 

*Base Price F.0.B. Chicago, Los Angeles, New York. ’ 








COAST TO COAST SERVICE FACILITIES 


Clearing’s nationwide facilities assure you of prompt service RCRA: a 
always. Replacement parts and accessories are stocked at 

Clearing and are available through all three plants, at all >! C i a a ri n 
service centers and through all Clearing dealers. 


DIVISION OF U.S. INDUSTRIES, I 
6499 W. 6Sth Street ¢ Chicago 38, Illinol 





CIRCLE INFORM-A-GRAM KEY NO. 124 


Mecnenical Presses « Hydraulic Presses + Torc-Pac O. B. |. Presses « Axelson Lathes « Harrison Lathes « Special Equipment for Aircraft & Missites Mfg. + Dies ; 


Look for the 
CLEARING NAME 
on these products 













